and edification of experimenters 
and hobbyists. While reasonable 
care has been. exercised with regard 
to the accuracy of the information 
_|....in this book, the author and publisher 
assume no responsibility for errors, 
omissions. or suitability for any ap- 
plication. Neither do we assume any 
liability for any damages resulting 
from use of this information. It 
_....is..your responsibility to determine 
if use, manufacture or sale of any 
i... device incorporating one or more 
_.. circuits in this book infringes any 
_.....patents, copyrights or other rights. 


_... Due to. the large volume of mail re- 
ceived by Radio Shack and the author, 
_... it. is impossible to answer letters 
_.... requesting custom circuit designs, 
technical advice, troubleshooting 
ow. assistance, etc. But though we can- 
ow... mot acknowledge individual letters, 

ww... we will. nevertheless be delighted to 

_... review carefully your comments, im- 
...pressions.and suggestions about this. 


iS - book i 


Thanks in advance to those of you. 
__who write. We appreciate your. 
_.. comments. But please remember we... 
_...will be unable to give you a per-... 
, Sonal reply. 
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__NOTE:. The CEX-1200. 
_...12-Key Tone Module. 
and the PCIM-161. . 
_LCD Clock Module. 2 
_. are. located | in theo: 
_...Linear_. ‘section jal-) 
ND : _ though | ‘both. aincor- i 
chips. are. Gene _.. .porat “CMOS/MOS_ Ei ae a a Oe 
ee ease. _. .¢ircuitry. 


h LESS AS ee eS Sei ae Oo hox eemreeey eee 
equivalents. (oe neeenan eee meee nt GNIGATIE 4 

LS chips, when possi- _ 
ble, for battery 
powered circuits. 


al) Applications. 
lished. by the. 
...the various. 


breadboards, you. can_a: 
of the circuits very. 4g 


+e aaa ¥ 
_ Experiment! 
capacitors in 
frequencies | 
uncer ene 


book is divided into two... 
-Sections:... digital and... 


s:_MOS/CMOS BL 
_ The. chips. in. each. 


cere law... 
You! 1. use them. often. 


“REVIEWING THE BASICS 


~ INTRODUCTION 


wipe I use.a 0.22 “uF. eapaci toe 


oleae of a 0.10 uF unit?" 


/: "Ts :it OK to substitute fai |: 
ng Leip 000 ohm resistor fora . 
10, 000° ohm unit?" 


Soe oe will tackle these 


_.... €ommon questions and many 
.. others... 


Master them, and you | 
_...Will be well prepared to tack- 
ee ee this book! _ 


_ RESISTORS. 


saeusyes Timi! the flow of 


electrical current. A resis-__ 


ohm if a. current (I) of 1 am- 


_“pere- flows _through it when a 


potential. difference (E) of 1 
volt. is placed across it, In 
other words: ; 


Re==. I=-—> = 
ea eee nay ‘IR 


_Memorize’. them! |. 


-and silver is + 10%. 


10-203 


20,000 ohms. 


tor has a resistance (R) of an 


Se Le 
Af SUmR i Dy 
wwe dhe lacai mn Dein i. 3.i{(Multiplier) 
SO anchys Doe tek 
ethene dbl. 10): 
ee ee an’ QOL +. 
on ee eee 1000. 
fee Med yl 10,000. 
5B. 100,000 
6 oe 6.2 ot, 000,000 0... 
eee 8 10,000,000... 
8B. 100,000,000: 
9°09. (none) 


: A. fourth color band may be pre- 


sent. 
of the resistor. 


It specifies the tolerance. 
Gold is + 53 | 
No fourth | 
band means + 20%. 


Since no resistor, has a perfect _ 


tolerance, it's often OK to sub- 
stitute resistors. For example, 
it's almost always OK to use a 
1.8K resistor in place of a.2.0K™ 
unit. Just try to stay within 
of the specified value. 


What does K mean? 
1,000. 


It's short. for 
20K means 20 x 1,000 or . 
_M is short for meg- 
ohm or 1,000,000 ohms. 
a 2.2M resistor has a resistance. 


Of 2,200,000 ohms. 


Resistors which resist lots of _ 


Therefore | 


| 


current must be able to dissipate eG 


the heat that's produced, 
use resistors with the. specified _ 
power rating! No power rating. 
specified? Then it's usually OK 
to use 1/4 or 1/2 watt units. 


Almost every. electronic circuit 
uses. resistors. Here. are three 


Always | 


of the most: mores applications 


for resistors: 


tors, speakers, etc. 
2. Voltage division. 


t10V The. voltage at. ? is. | 
os Ix R2..-I means. the 
current. through Rl: and.. 
| R2..S0 I= LO/S (RI1..+ "RD).. 
or. 0.005. amperes... 
..Therefore,...?.=.(0. 005). 
x (1000) or 5 volts. 


Note that. the total 

resistance of Rl.and 
--R2..is.simply. R1l..+.R2. 
..This rule provides a 


handy. .trick..for making.. 4 


custom resistances. 


For_instance:. 


L. Limit current to LEDs, transis- 


Apacs eee ees RS 


Caution:. 

e for. 
_after power. 
eee _can_ be. iger. 

_. electrolytic. capacitor. charged. to. 

1 only Sor 102 volts. can melt..the 

a fia. screwdriver. plate -acr $s. 


‘Read. eat ie 


itors. 


nergy..and.. block. the. flow of 200.0000. 
direct: current while passing. 
iternating. current... Gapaci-.__ 
tance..is. specified. an favadss etoile 
ad. sa eee a. ata Rema 


i 
ay 


“1 microfarad. (uF) =. 10. Bs farad | Baus 
me ofarad. (pE).=..107 +2 farad bee a! 


1 oF = 13,1000, 000 pe. 


lowe Ge ohn cae wh abuses 
usually printed.on. the compo-.... 
nent. The uF..and.pF.designa- 

tions may. not. be present. 
Small ones. marked_1-1000 are ae 
_xated in pF; larger.ones ss 


_..... Usually made from silicon. Be sure tee ie 
eee AC signal. around ai. 4 te observe all: operating. restric- ee Wey 

or to ground. oe cee a po SEPOnS Brief descriptions of. > ace ae ee 
7 portant: semiconductor devices: 


“SEMICONDUCTORS eae 


tee | - DIODES | copes Eean 


Permit Gurrent’ ‘to flow-in but: ‘one |i i. 

_ direction: (forward. bias). | Used 

i ito. rectify AC... llow. current tO. ae 
flow into a circuit: but. block ee 

return, etc. | 


ZENER DIODES — 
aueerre zener. idicda. is. a “NOltage regun. 
_...dator.. In this typical Circuit... 
.. voltage exceeding the diode's. 


- —~sbesakgban voltage. | is. shunted. te 
--;--,- around : 


3 64. 1. 


IN(V) 


= © VOLT ZENER DIODE | 
_.Zeners can also protect voltage _ 
_. sensitive components and provide _ 
..a@ convenient reference voltage 


tote. ‘a. Bree to. be. Smee 
1rough © a flashtube (or LED. ina 


LIGHT EMITTING DIODES 

_.LEDs emit green, yellow, red. 
| : jo dn Erared when. forward biased. 
_in. ‘most. case changing. Sehe: ‘value. _. series resistor should be used to 
Of. a. Capacitor 10% or even 100%. _.imit current. to less than athe 3.3. 
will not cause a. Ialftu chion. maximum allowed: 
but, circuit operation. -may. be. 


eg “Veg vey 
‘ BEDS 


“For! ‘exatple, j increasing. ‘the | 
_value of. the timing ‘capacitor 
_will_ increase. the. timing. period. 


oO eee Ven. of. fied. 
mje! ED is. volts.For:. 
. a.forward. current... 

_.. (LEDyz)..0f. 20 mA_at 
.. Mee--=. 5 volts, R. 

..330..0ohms...Don!' tex: 
ceed. Reane 


_Changing the capacitors ina... 
filter will) ‘change the filter' — 
frequency response... Be sur to. 
use the proper. voltage vating._ Le 
And . don't worry. about .the. differ- 

ence between..0.47. end 0. 5. uF. 


“CIRCUIT BUI ILDING 


Build. your. circuits. ona ‘sol 


al ‘destroy. oo much less breadboard to. make. change! 
close attention. cee and find. bugs... Then. make perm 
Radio. Shack.pla 


n_of. the. power. ae nent... versions. .. 
_Most, ICs. are pack-.. tic modular... sockets. (276-173.,—¢: 


14 or 16 pin. “plastic. are ideal. They include. two.. so 
line. Packages)... et rows for. power supply..conne: 
_circle is near pin. 1l:.... ‘tions. and. snap. rails. for. aka ge he 

OO Re ae ce sockets together... 
canbe. inserted..direct 
-holes- cues ne 


and. solder i 


ete. 


“16. Sci Pus 
: WRAPPING SOCKET. 4 wibins 
NUNIVERSAL PC BOARD. 
—WRAPPING WIRE... 
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Ea ee ane Se eee oe ee 


ARE. 2 STATE. 2 ‘DEVICES. 


ee zc 
-O_ VOLTS ..OR.-. 


| one. STATE | _NEBAR.. 


IS. NEAR THE. IC's. SUPPLY... VOLTAGE... 
sig cae OR. H).. ‘SUBSTITUTE . oO. FoR.b 

AND. I FOR. HK. _AND. DIGITAL ICs. 
CAN... gees __ INDIVIDUAL... BINARY. 


4. Be _gIT ‘ WORD. Is. Ae) BYTE. 


TH E BINARY” SY STEM 


om s. “very “HELPEUL. ‘TO. 
cms FIRST. We... BINARY . NUMBERS. 
oo AND. =H, THEY. ARE? 


bel L ee 8 = He Libel 
CcecH... Ar Heh A. 
LLHe.. —Jo- HEAL 

tCcHA. TALE HH. 
LAHLE R-HAHLE... 
LHEH . B-HAROH. 

LHAL | ATMA AA 
Lan 3 ISTH AAA 


amie "AS ANY. OTHER NUMBER. 


LOGIC. “GATES - 


as Locic. 
. LONNECTING... 
. BASIC... LOGIC | 


“GROUND. pee ‘oR L).. AND. THE OTHER 


Digits. (BITS). OR. MULTIPLE. BIT. WORDS, 
A 4-BIT. WORD. (18..A NIBBLE. AND.AN 


KNOW THE. ge tae 
iF O= | Eee ee 


Note. THAT. LLLL(O) 1$AS (MUCH: A anes 


YES. BUFFER) Ee Lececr 


CIRCUITS ~ “ARE. “MADE BY. INTER- 


TWO OR... MORE OF THESE. ‘NOT CONVERTER) 
GATES: Pete 


our. 


vend 


Out 


-EXCLUSIVE-NOR HL} o 


ONT. . 


3 -STATE, Logic a as 


“ContRoL 


‘ODT... 


— ylez: ouTpuT aN. RIGA. IMPEDANCE STATE. 


| INTRODUCTION 


Mos. Ics. “CAN. - CONTAIN MORE FUNC" 
_TIONS.... PER. CHIP. THAN TTL/LS AND. 
ARE. VERY. EASY TO .vSE. MOST CHIPS 
IN. THIS... SECTION ARE. CMOS (cOmM- 
= _PLEMENTARY MOS). THEY CONSUME VERY 
a a LITTLE POWER. _AND OPERATE OVER A 


pees Q@vours. TL 
«| emery bee 


“ut SUPPLY. MADE. FROM. A 7805/7812/ 78IS. . 
vn SEE-THE LINEAR SECTION. ie 


wer DENTALLY.,. _MOu..CAN. POWER A 
MOS. “CIRCUIT. FROM. .TWo.. SERIES. 
i CONNECTED... PENLIGHT. Srey BuT . 


wy LotHe. napur. | VOLTAGE. “SnouLo:. “NOT 

ante EXCEED... Vow! 

ENE HOMD 

ce oan eae 

ea Be AVOID. Ob 
| -AND_FALLING - INPUT... SIGNALS SINCE. 

cae CAUSE. EXCESSIVE POWER 
ss ees CONSUMPTION... RISETIMES, FASTER 
J ae “MICROSECONDS ARE... BEST. 


AND. 4050 a 


aes eae 


TTS pes | UNUSED . INPUTS: Musr Be! 
~CONNECTED . TO. te OR Vas cen) 


ou 44 “NEVER “CONNECT. AN 
SIGNAL TO A CMOS. 
1s... OFF, 


#515 MOLT. RANGE... CMOS. CAN. BE POW >... 


+ (Ve) 


“OR You. “CAN “USE. x “LINE. “POWERED ee 


..ON THE 


FORE EASILY 


TWO EXCEPTIONS: 8. 


possi BLE, SLOWLY. RISING. 


ae A NEVER” “STORE. “MOS. ‘Ie's. AN. NON CON 
_ DUCTIVE 


Cte AABN ARB NOTIN A’ CIRCUIT ORL. 
INPUT. . ow STORED. IN. CONDUCTIVE... FOAM... 
CEROUIT WHEN ck eg nena eh 

_. Buse A. BATTERY POWERED. 
.. SOLDER... 
_ AC POWERED IRON. 


“HANDLING. PRECAUTIONS 


A CMOS CHIP _IS MADE. 
_ AND. .NMOS.. 


FROM Mos. ee 
TRANSISTORS. MOS. MEANS 


METAL - QXIDE — SILICON (OR SEMICONDUCTOR)... 


P_ AND. N.. REFER TO...POSITIVE. AND Pua oe 
NEGATIVE. CHANNEL... MOS . TRANSISTORS.,.: teeta 
AN. NMOS. TRANSISTOR LOOKS. LIKE THIS2. 


_ (tN) : 


Ae _ ALUMINUM. 


; “2. SiOe.. 
SB ISILICON oat 


A. PMOS TRANSISTOR IS. IDENTICAL Lig 
EXCEPT THE P AND N_ REGIONS ARE 


EXCHANGED. |. THE. SiQa. (SILICON DIOXIDE). 
LAYER. 1S A GLASSY | FILM. THAT... ... 


SEPARATES AND INSULATES THE | METAL. 
GATE. FROM. THE. SILICON SUBSTRATE... 
THIS FILM IS WHY. A. MOS TRANSISTOR. 
OR IC. PLACES... PRACTICALLY NO. LOAD... 
SOURCE. OF. AN _INPUT. SIGNAL... 
THE FILM 18 VERY THN. AND IS THERE 
PUNCTURED BY . STATIC... 


ELECTRICITY: 


PLASTIC "SNOw,”. TRAYS, BAGS. 
OR FOAM. 


2. PLACE MOS. IC's PINS DOWN ON. AN. 
ALUMINUM .. FOIL..SHEET. OR TRAY. WHEN... 


TRON. TO. 
_MOS.. CHIPS. Do NOT..USE AN 


~ INTE RFACING cc MOS Chews | 


ne 1F. “SUPPLY. VOLTAGES. ARE EQUAL! 7 


45) (V8). 


_ Rew : 470 — -4.7K 
POLLY P... FOR ae: 5 


—pesisTOR. i Beef ROK. 
: FOR LS. 


eR ROT oc 


_USE. 1000. OHMS 


Laer CMOS: LOG! re “CLOCK 


iss MANY. L CIRCUITS. IN. THIS - “SECTION. 
. ' REQUIRE. A... SOURCE OF. PULSES. 


Rr ener sn ee re ee ree _ HERE'S A. SIMPLE CMOS... CLOCK? 
2. DIFFERENT. SUPPLY. VOLTAGES? 9 2 Ute oie a 


or eAlS. | 


TYPICAL VALUES:. ‘Qe 100K, ce O.01- Ol aE 


OK TO, SE. 4049. Lis Bir hen -Moge 
CURRENT... WILL. BE. REQUIRED... 


“1k Do ALL 


© 2. RARER ne re. “PINS. INSERTED. 
_ THE. BOARD... OR. “socket? Serer eee ee 


2a Bee as THE “Ic “Wot? na “So, 
_.ABovE AND... MAKE...SURE | THE. OUTPUT. 
AS.0.NOT. “OVERLOADED. en reser 


gm. _ NOTE... THAT. CMOS. MUST BE PoweRED a os Saad da gat betel wan te 
] BY AT LEAST 5 VOLTS....WHEN.... 4 Does” “TRE CIRCUIT OBEY... ALL CMOS. 


pee we AMOS US INTERFACE D.. _ OWITR.. TTL. OPERATING Hegeiiey Daas Moats owns 


“OTHERWASE THE CMOS- INPUT. WILLA! ies 
EXCEED.. Vop.... EE Oe eS HAVE. You. FORGOTTEN. A connection? _ 


= A nae 


“Quad NAND GATE. a oe Vos yy 


THE BASIC CMOS BUILDING @LOCK | 
CHIP.  . MORE APPLICATIONS THAN TTL. 
-_ F480 / C880 _QUAD_ “NAND | " GATE. 


IMPORTANT: CONNECT ALL UNUSED INPUTS 
TO PIN 7 OR 14! 


| : on 


—_ TOUCH 
ns ee WIRES 
WOIMF 


~ ourpuT FREQUENCY [SOUT PUT. Goes HIGH 


Pha SQUARE. WAVE.) ony. -TRUGH WIRES Aas z ha zIDGED.. 
po on ere BY A. FINGER. 


ONE - SHOT TOUCH 


amide ; Yoo c ct sipeaie 


100K. 22M.. 


Fueafpemsede saecppemesfemnrnnee nna svat dmc | eee tes OuTPUT GOES. HIGH. mae) 
- OuTPuT..NOT AS SYMMETRICAL. WHEN... .TOUCK WIRES te 
AS. ABOVE. CIRCUIT. 2 ARE. BRIDGED. BY A... ial 

Lua FINGER. OUTPUT. THEN. RETURNS. LO 
AFTER... ABOUT I. SECOND... eo 


Cae a ee een eae Be ee Cee eet ee ee ee ee ' “INVERTER, 
so wotat. IED | - FLASHES ted. Aa... | | me 
. tees ee gee WHEN ._ ENABLE \S HIGH. USE. TAIS. METHOD. To. INCREASE. 
CuRRENT THE. SON. _CAN.. “SOURCE 
OK TO ADD. MORE GATES. 


i 


LED STAYS ON WHEN 
RMABLE. IS) eM, 08 SIN. 


GUD NOR GATE eg (0380) 
HOOT — Ar 


‘7 AN: IM poRTANT CMOS. BUILDING | 
“Block. CHIP, «= ss ITS. HIGH IMPEDANCE | 
INPUT MAKES POSSIBLE. MORE 

: APPLICATIONS THAN THE TTL 740el 


" BOUNCELESS SWITCH 


| ‘IMPORTANT: CONNECT ALL ‘UNUSED 
secant enbinedarvteml MP OTS, TO PIN, 7 ORI 


“INCREASED ‘ouTP UT. “DRIVE 


{hvéereR NOR Gate 
Use THIS METHOD TO INCREASE. yy 
CURRENT: ‘THE. 00! CAN. “SOURCE. aed 

OR SINK. Ok. TQ 5 Ae MORE. GATES... 


_ LED FLASHER 


+9. = 


_ TONE, “FREQUENCY iS. ABOUT . iKHae | 


JR S. LATCH oe ae LED | FLASHES, te “2 Times / Seon. oe 
er ae mets ne OR, GATE coaae 


NO. CHANGE 
_NOT ALLOWED. 


rmrrer 
oppor 


: es oem ies Tas | 


“ ~Vpp (43-15 v) i- i oe - 


"DIGITAL TRANSMISSION GATE ~~ 
enna “bw INCE 


eee -_ AND-OR-INVERT GATE. 


pe 


4-INPUT, AN D GATE 
" | - Wea” Slmenausnieasld sane ee aS 


i saroradeestetien 
-= 
| 


qua & EXCLUS! VE- OR GATE va(aisy) 


“OUTPUT _OF EACH GATE GOES 
HEN BOTH INPUTS ARE | 
THE QUT PUT GOES HIGH © 
INPUTS. ARE. UNEQUAL... . 
PLICATIONS - INCLUDING BINARY 
COMPARING. BINARY WORDS 


te toadeae UNUSED INPUTS 


CONTROLLED 


INVERTER | 


ETER MINES” AF Two. 4-BIT. WORDS. 
ARE. EQUAL. ae 
HINT? USE. 
a YO CP. 14) 

fF. GVore 15. 


UNAVAILABLE. 


_| IF. DCBA=D'c'B’A’ 
_OuTPUT 1S. LOW... 
_ OTHERWISE OUTPUT. 
IS. HIGH. USE. as le oes a oon 
= SECOND HALF OF... LED. STOPS GLOWING... WHEN. THB nt 
s INVERTER, TO REVERSE OPERATION. INPUT FREQUENCIES ARE EQUAL... 


cs wee secsaroone 


4 QUAD EXCLUSIVE- OR GATE. (outinves) 
is _ 4070" | | ee cee 
ae a “EXCLUSIVE “NOR 3-INPUT EX-OR 


= 


IC! = 4070 


IO MHz OSCILLATOR 


. Voo = 3 To lS VOLTS. 


FREQUENCY VARIES WITH. Vop Cook . 


AMPLITUDE 


Npo = 3 To.1S VOLTS 


RISETIME = SO NANOSECONDS | 


FREQUENCY | = 2MH2e WHEN 
Vop = 10 VOLTS 


cg awlpctascpcencwenan 


| HEX INVERTING BUFFER. 


4O44 a) 
f ' B N 

IN ADDITION TO STANDARD 
LOGIC AND CMOS. TO Tre 
INTERFACING, OFTEN USED 7 
INN OSCILLATORS AND PULSE ic 
GENERATORS. FOR LOW CURRENT ‘ 
APPLICATIONS , USE YOll CONNECTED je 
AS INVERTER. (OK TO USE YO!l FOR sd 8 
CIRCUITS ON THIS. PAGE.) Voo (+ 37'S V) = 4 
~ NoTE UNUSUAL LOCATION | 

CLOCK PULSE GENERATOR OF POWER... SUPPLY PINS. “i 


PHASE SHIFT OSCILLATOR 


ita ad stein Ree ae 


i é i : 
See eee ee 


I 
12= Ys 4049 PULSE RATE=1-9RO 


{ — ; : 
OuTPUT. FREQUENCY =.3.32¢ 2 12,35 4049 


BOUNCELESS SWITCH 
TRIANGLE WAVE SOURCE 


1,2,3 =¥2 4049 Voo 


FREQUENCY = L4 Riel 


SQUARE WAVE GENERATOR _ neeae ee 
op ra ieee LINEAR 10X AMPLIFIER. 


RU 


: : 123 Eley eae BD 
REPETITION RATE = 1.4 RC li NOTE THAT THE = Y24qoud 
; = INVERTERS ARE USED . fyb Boas 

12= Ys 4049 In’ A LINEAR MODE, GAIN= RZ2/R1. 


20 


CMOS | 
CONTROL FOUR 
oa RESISTANCE = 80-250 OHMS. 


QUAD BI L ATERAL SWITCH 
MOSS. | 


THE MOST VERSATILE 
PINS A,6,¢ AND D 
ANALOG SwitcHES. 
CLOSE A SwITCH BY CONNECTING 
CONTROL PIN. TO Vopp-. ON 


- 
CHIPS. 


OPEN A SWITCH BY CONNECTING ITS 


_ CONTROL PIN. TO GROUND (en 72). 


| [USE 4518 COUNTER FOR 
LAUTOMATIC OPERATION. 


“4 OFF RESISTANCE = 107 OHMS. T/o (INPuT/ 
4 OUTPUT) AND ue PINS ARE REVERSIBLE. 


se pen nere nnn Een 


406 Voo 
Ae 
DATA .B A 
2: B DATA 
as ouT 
D 
D 
CONTROL: 
L= OFF 
H=.LoaD 
“DIGITAL TO ANALOG 


DIGITAL IN 


Voo (+ 3-\5v) 
AD aio Olt on gfe 
13 


to O/T O/t To BC = 


DATA SELECTOR 


4Ob6b . 


Voo . 


MAKE 

SELECTED 
Dc B A INPUT H,. 

KEEP ALL. 


DATA. .SELECT 


(D/A) CONVERTER 


THIS IS NOT A 
INSTEAD 
A. PSEUDO-RANDOM. 


FROM 3.06 — 5.62, 
VOLTS (Vpp= 7 V). 


VCO oR. PRODUCE _. 
UNUSUAL . WAVEFORMS. 
R=47K. AND ZR2/00K. 


ANALOG. VOLTAGE. 
ouT 


LINEAR D/A CONVERTER. 
AT PRODUCES... 


OTHERS Li... 


a a Seer a Se are ne ire 


| output THAT RANGES 


USE TO ‘DRIVE 4O46 . valet 


H fo 
pee ee 


"QUAD BILATERAL SWITCH Pere 
i Obs 7 | | 


ioe : | 
ee ~~ PROGRAMMABLE G 


i i 
we net 


AIN) AMPLIFIER. 
+o | | 


Owe 


: Vout 


een oe eee : 


ie Oe ee . 0000 TO Ill! AT DCBA .. GIVES 
ae a eet dB ¢ 8B A... Ri . OF FROM R TO R/1S 


PROGRAMMABLE FUNCTION GENERATOR = Vo 


TC1,2,3 = 406% — Voo = 3B-ISV_ 


RiI- RIO = 10K TRIMMER -pPoTs. =... 
_ PRODUCES REPETITIVE 10 -~STEP. .. WAVEFORM. 


PROGRAM HEIGHT OF. EACH. STEP VIA RI-RIO.... 
VARY... RATE VIA Rit AND... Cl. Es mus 


PH RO2H= BT -STATIC RAM = oo ne Ad Ce our IN 4S GD 


r- 202k eanepeeee 6 e ere) 


Nore uNvsuAL LocAnon: | 
QF POWER SUPPLY PINS. |. 


 [-BIT STORAGE LOCATIONS ADDRESSED 


| “(ao-Aa Aporess weuTs) |. 


VT 27 3ST ST 6b er Bi 
AG AS Rlw AL AZ AB AY AOL... 


| RITE (LOADS BIT AT PIN II) 
| READ CourpuTs BIT AT PIN IZ) 00. 
Wt Z  Coutpur ENTERS. THIRD. STATE). 


el 02 L ADDRESS! NG CIR C UIT. . : = 


at 


o 


m 


i fwe : ADDRESS. Paueree 
_... LINES ~™O:.. oe 


|. OTHER —-~. 
2102 Ls.. 


— by bd twe appress. inputs. musr. 86. 
— AN. OUT..CE. RAV. STABLE... DURING - R/W...OPERATIONS.... 


| a 1024-BiT STATIC RAM (continued) 
[gnome “e | 
‘ane oe 
-t--- nppING PROGRAMMED = SINGLE 1/0 PORT 
OR MANUAL JUMP — | 


ADD. THESE CONNECTIONS TO THE 
ADDRESSING CIRCUIT ON FACING PAGE. 


+5 


T/o conte... 

dad toasatiad tees O1T/O PORT oo 
_ SA-—ST:. USE. 

— B-POSITION. DIP... 
_ SWITCHES OR : 

_. MINIATURE ‘TOGGLES. 

. JOPENSH 5 CLOSED =L 


t= Yo T4HL$367 


74193 / 


App THIS CrigcuiT TO THE dat 
ADDRESSING CIRCUIT ON. FACING | — 
PAGE. WHEN I/o C Input / OUTPUT)... 
—Cowtrou IS. H, PIN 3. OF THE... ~~ 
7418367 ENTERS THIRD STATE (HI-2) 
AND. 2/0. PoRT ACCEPTS INPUT. . 
DATA. WHEN PIN 3 OF THE 
7445.367 {8  L,.IT/o PORT 
OuTPUTS. DATA. BoTH . THESE 
OPERATIONS. . ARE. DEPENDENT . 
UPON THE STATVS OF . THE 
21024 CONTROW INPUTS. 


' co 1S Tule ee 74LS193 
Ses. 
Pa 
SG 


SB 


- ERSCADING 2102S. 


ADDRESS. BUS 


SE ok: 


74193/ 


Sc . 
| 74LS193 


prnrmoumnarHy 
Sa casee 


SA 


t 
r 
if 
worn f meeps ctnmorneg mee rane den Hs tet ate — 2. LOAD 
t 
r 
i 


|. NORMALLY THE. LOAD INPUT IS HIGH. — 
ob ee MAKING LOAD LOW LOADS THE 
i ae ADDRESS .- PROGRAMMED... IN.- SwiIT-CHES 
a -SA=ST_INTO THE .74193’s. THIS 
cop ene PERMITS | A. PROGRAMMED JUMP - AN Avo 
fo OR AS MANUAL. Tump TO ANY 0 UIN Bo 
wo ADDRESS. eee és eases ovuT A 


25 


1024 x 4y-BIT RAMS egg we a at 
+5 AT? AB AMA B C.D WE 
. 7 , 18} 17) Ie _Is 4) 13 f2[ 10) 6 ae 


~"024-4-BiIT_ STORAGE LOCATIONS ADDRESSED eats INPUT/ouTPUT | 
pws. AO-AY. TTL/LS COMPATIBLE. | PINS | 

D/WRITE OPERATIONS, CE (CHIP ENABLE, 
Sc LLED. CHIP SELECT) MusT BE Low. 

E Input MUST BE 4Ow TO | WRITE 
(LOAD). DATAINTO. CHIP. WHEN WE. 
—_OATA. IN. ADDRESSED 
Input / ouTPUT 


~AO-AG: ADDRESS INpuTS [OO 
WE: WRITE ENABLE 


V2, 37 ay st el 71 8) 
Ae AS AY AZ AO AL ACE GND. 
es) je Seis 


JI 


re ene a 


a) 


Ls 
ADDRESS... 
LINES.TO. 
OTHER: oe 
B21) ice ee Oe ae 


DB. C..B. A CE WE MUST . REMAIN. STABLE 0 
INPUT /ouTPUT CS) DURING R/W OPERATIONS,....-; 


| | 1024 x% 4 -BIT RAM (continued) 

ae 2NI4L LAM | : papa NIBBLE z 
i ae | 

MANUAL SUMP: 1. SET SwiTcHEs A-J DATA. LOADING Cl RcuIT 


“TO. DESIRED ADDRESS, 2. PRESS $6, 


(NIBBLE= 4-BIT woRd oR Y2 8-8IT WORD) , 


S!l= - CLEAR 


USE THIS CIRCUIT TO “MANUALLY, 


74193/ bee 
STORE UP TO 1O24 4-BIT WORDS 


: ee In A 24k. AFTER THE DATA | 
| ee ee) IS LOADED, IT CAN THEN, BE READ _ 
ree eee 2 BACK AT TRE CLOCK SPEED. THE 

eens eS) DATA  OvTPUTS ARE PINS. II-14 WHEN 

Be DATA INPUT SWITCHES ARE AT NEUTRAL. 

3 : 
eee WRITE: | SwitcH S2 TO THE 
t BOUNCELESS PUSHBUTTON. 
' 2. SwiTcH SH AND SS TO L. 
. 3. CLOSE | 33... 
| ne 4. INPUT DATA. 
5. 
6 


i 


; SWITCH. SS TO H.: 


MARRAAR 


, 
Pome _ REPEAT STEPS. |-5._ 
2 READ: 1. OPEN $3. 


Lf eet RS ee a Ree 
Be i i i a i i 4 H z a. 1a i : : L 
cg eng rien congener ne ee ee ee a - lonaginds Loe chs meng al age mega age pag 
2, = 5 i Loto ae eae : 5 i jereeo biege. ‘ —. : 
ae aa ee menos 


Pano. 


lwp 


. SELECT CLOCKED | OR 


NOTE: ae ve A, 
BEST TO OvTPUT DATA. 

THROUGH 7418367 HEX. 

aul BUFFER. ii cen med eel 


y an 
Be 2: 
3 = 


! 


ENASIE 3 


i SPDT. —7 o> BOUNCELESS. ; 

‘fs TOGGLE i yo! : 

Ve f] 

De) oe 
Hl . : ! C 4 at +5 

° rt 

mi Heian DATA INPUT SWITCHES SS~—WRITE. 
= +5 S3- WRITE (SpoT wWiTA NEUTRAL CENTER) | ENABLE. 


PRESS BOUNCELESS PUSH BUTTON, fe 


- CLOSE, THEN OPEN, SI. 


SY- CHIP. 


cours f 


DUALS > FLIP- -FLOP 


4 sage 


" - wee ° Jeena peor a gre ts Bin eevee 
|  FLIP- FLOPS. GROUND uy UMUSED. INPUTS. 


me . OF = “4 “SEQUENCER 


OUTPUTS GO H. uate 
LUN. SEQUENCE... NERA YOO! 
ALG. OTHERS. _ 


LULL, Hire | 


ven ne we mnt nate ae 


“DUAL JK FLIP FLOP VooGS-isv) Clock 


Ri KI yi St 
q 


FOR DIVIDERS, COUNTERS AND 
RS. S$ (SET) AND R (RESET) 

S MUST BE Low FOR CLOCKING | 

ccUuR. MAKING S oR R_ HIGH 

ETS OR RESETS FLIP-FLOP INDEPENDENT 

EF CLOCK. JMPORTANT: ALL INPUTS MUST 

SOME WHERE! . . 


“ pIViDE-By-2 
yy, COUNTER 


aA CLOCK 2 
-DIVIDE-BY-S COUNTER 


: 5 v Voo | Vop 


| 
‘Veo 


VI DE-BY-3 COUNTER: DIV! DE-BY-4 COUNTER 


Von 


obo 


ieee — 4-BIT SERIAL SHIFT REGISTER 


eo Sees eee ee eee C 


4027 - OUT 
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SERIAL. 


QUAD LATCH 
4ON2 


Four 


BISTABLE 


CAN BE USED AS A_ 
 4-BIT. DATA REGISTER. 


ALL 
‘CLOCKED 


eo SIMULTANEOUSLY. 
POLARITY PIN PROVIDES 
_ CLOCKING FLEXIBILITY. 


_FouR 


4- BIT. DATA LATCH 


Voo 


SarTen we 


300 


LATCHES. 


LATCHES ARE 


CLOCK 
SPOCARITY : 


op CLOCK 


“TYPICAL VALUES: 


~ Voo ac sv) 


Q4 al 


CLOCK 


G4 D4 D3 Q3 Q3 Qu au 


Qi DI 


ER ee ne 
i ee LATCH 
ab LATCH 
DATA._ON . 8US APPEARS a oe 
AT OvuTPUTS. DATA... 
IS LATCHED (SAVED) 
WHEN 


CLOCK SWITCHES... 


ee 
i 3 a ae 


= 


6 Maa REY ere ctrl nm EEE BRR PERE 


3 : : : 3 : : i H SS : 
3 : Hy : Eat 
en SR CR EA ER I I A iS ee 
ie ee ee ee ee ee ee . 
: hr ee eee: of N ee eee A 4 : 
im Em ime en ee oe i cate eck ae me 
: og > , 


a iE a eg 


eo ra 
A 


Two Fu LLY 
‘MON OSTABLE. 


“DUAL ONE- SHOT 


IN DEPENDENT 
MULTIVIBRATORS. 


BOTH CAN BE. RETRIGGERED. . 
7 _ TRIGGER — CAN BE 


ae Tr AND T2 


“TRIGGER 


TO. CONTROL 
_. WITH. LIGHT, 


use CdS 
_ PHOTOCELL 
FOR RI. 


RISING 


-OR FALLING EDGE OF PULSE. 


ARE . TIMING INPUTS. 


}= Va 4Oll 


RST 1S RESET AND +tIN ARE 
_INPUTS. 


POSITIVE ONE-SHOT 


STEPPED TONE GENERATOR 
+9 


Cl 
Ol 


Vpp (+370 i8v) ne 
Tl oT2 RST +N -IN OUT our : 
h 


UNUSED SECTION: RST AND. |_ 
+IN = Veg AND -IN = Vop-.]. 


PULSE DELAYER | 


ri Vee cx en Vor 
~IOK 


V2 4528 


Rl CONTROLS DELAY | TIME. m sid 
R2 CONTROLS | DELAYED Purse. WIDTH. 


ADJUST RI TO CREATE 
UNIQUE STEPPED TONE, 0. 
R2 CONTROLS FREQUENCY. | 
OK TO EXPERIMENT. 
WITH Cl AND C2. 

R3 CONTROLS. GAIN. 


S| 


re pane Foren tp ernie be earner benmeed ene ates fem cents Sona Eg sg ems rte IE tN, A 


ey “DECADE. COUNTER/DIVI DER poacher Spee 
OUT eee wt | 


+sequenieuy: MAKES — /- “OF -10 OUTPUTS — 
HIGH. “(OTHERS STAY Low) IN RESPONSE 
79 CLOCK. PURSES: . MANY | : _ APPLICATIONS. 


St: Aspeset | fo 


ok To Ape Pe 
MORE 407800 Jo 


"$0.81 $2.83. S¥. SS..So S87. SB..S9. JISK] 


_ Tet = 4049 | ECDSA. 
TOGGLE. $10, “THEN. PRESS ee eae hs 


‘gr g2 $3.54 85. Ses) SB StS0 2 of 


. Pathan SS ae eben ns Rei Nas hae. 
§ : i 3 : i f i E 3 j 3 A 
: : : : : ; i i i i i 
is : Ae é ae 5 oes es o> aga 2 eee ene re 4 
ap cg rg ge aggre a ge 
: eae d eel : : Sande yo op oes a > pin te 
a ae a ee ae tot or i a ee er | 
goo H 3 £ H H ; : i g 


_ qeose Si-S10. TO DIVIDE. 
_ FREQUENCY. BY FROM odo TO: 10. 


= 


EVENTS 
(CLOCK) 


3-DIGIT BCD COUNTER | Voo (+3-18 v) CLOCK 
MCIHSS3 


COMPLETE 3-DIGIT COUNTER, USE FOR 


_ DO-IT-YOURSELF EVENT AND FREQUENCY SEE RADIO SHACK 
' COUNTERS. BEGINNERS: GET SOME DATA Book FOR 
PRACTICAL CIRCUIT EXPERIENCE BEFORE MORE INFORMATION... 


USING THIS CHIP. PIN EXPLANATIONS: 
PS (DIGIT SELECT)I,2,3— SEQUENTIALLY 

~ STROBES READOUTS. LE—LATCH ENABLE 
‘(WHEN H). DIS— INH/BITS INPUT WHEN H. DS2 DSI Db C B 
CLOCK—INPUT. MR—- MASTER RESET (WHEN 8). ZL .OOl AF 
_ OF —OverRFLow. A,B,C, D— BCD OUTPUTS. (FOR DIGIT SELECT OSCILLATOR) 


3-DIGIT EVENT COUNTER 


"LATCH (LE) o 


RESET (MR) ¢ 


DISABLE (DIS}¢ 
(WHEN 4) NEED 

: OVERFLOW 
C) 


.O0laF 


ed 4 : COMMON ANODE LED 
OK TO USE LIQuiD CRYSTAL DISPLAY 


SELECT RI-R7 So DISPLAYS.. USE MULTI~ 
- OR. COMMON CATHODE LED. DISPLAY. ~ LED CURRENT DOES DIGIT DISPLAY OR WIRE 
SEE JIHYS43. FOR DETAILS. NOT EXCEED IOmA. TOGETHER MATCHING 


CATHODES OF 3 DISPLAYS, 
6-DIGIT FREQUENCY COUNTER 


~90\ 5 


et LATCH: STORES 
TIMEBASE TOTAL COUNT IN 


©. or] Hz) 


TO O0O0000 PRIOR 
TO NEW COUNT CNCLE. 


COUNT: COUNT INPUT 


BD 


FREQUENCY SEE NEXT PAGE &6-DIGIT COUNTER 
IW PUT FOR MORE INFO... CFACING PAGE) 


s4 


| 
| 
| 
| 


& 
3 é = 


pipet Ene A A I AE AO ATES 


| 3-DIGIT BCD COUNTER (continuss) 
 @ DIGIT COUNTER 


, OUT 


eta Oy 
_- ADDITIONAL - 
STAGES. 


THIS. CIRCUIT... SHOWS... HOW. TO. CASCADE Lideacglgeite 
TWO, 3=DIGIT COUNTERS... MAXIMUM, COUNT. @3 J... 

1S 5499) GAG. A DISPLAYS. ARE... COMMON 
CATHODE. (COMMON. ANODE .. CONFIGURATION 
SHOWN on . PREVIOUS. PAGE.) NOTE .. THAT. 
_PIN-@. OF. 14S43 (OR 4543) GOES TO GND... — ‘a 
INSTEAD OF. Npp.. WHEAL.. COMMON. CATHODE..-L eres 


er \NPUT BUFFER 


oe a noriee COUNTER ? ae Hh haya ORRIN saan aketaaa, eS) eters ~4Ve0 eae oe 


gt ASE INPUT AND. .CONTROL. ciRcUIT. ON 
cc = PREVIOUS... PAGE... INPUT... FREQUENCY. SHOULD. 
bu ae NOT. EXCEED.Vop. .-NON=SQUARE.. WAVE 


' : a 
pods CINPOTS MAY. REQUIRE INPUT. TAILORING, 2. Zo 
. | ASE COMPARATOR TO. SHARPEN . SLOW. RISING | WAVES. 


357 


- BCD-T0-7- SEGMENT eee ee ae oe 
- LATCH/DECODER/DRIVER fist ee 
— 45117 


~ CONVERTS BLD DATA INTO 
FORMAT. SUITABLE FOR PRODUCING 

—- DECIMAL DIGITS ON 7~SEGMENT 

. LED DISPLAY. INCLUDES BUILT-IN 
 4-BIT LATCH TO STORE DATA To BE 
DISPLAYED (WHEN PIN 5 IS HIGH). 
_.WHEN LATCH IS NOT used (PINS Low), 
THE ‘7-SEGMENT OvuTPUTS FOLLOW THE 


LATCH ENABLE 
BLANKING INPUT. 


_...BCD. INPUTS. MAKE PIN. 4 Low To LAMP TEST 

...EXTINGUISH THE ODISPLAY AND HIGH FOR 
NORMAL OPERATION. MAKE PIN 3 Low 

_...TO TEST THE DISPLAY AND HIGH FOR | 7 Vino 

—uuwNORMAL | OPERATION. 


8 
q 


~-- DISPLAY FLASHER 


E | DISPLAY 


DISPLAY FLASHES 
ONCE PER SECOND © a 
WHEN E JS HIGH. H | FLASHES 


UNIT (DCU) 


IMPORTANT: ALL | 
INPUTS MUST Go 
RI SOME WHERE! 
Qa 


_.., COUNT IN ot 


RE, 


ou. ENABLE 9% b 
loon elias’ mF R3 
. RESET 97 € 
Pisco Toocse RY 
_.... OPERATION: RS 
er er eT i bard / eC: 
wo TO. COUNT, ». Re 
. ENABLE IS f 
HIGH AND. RT es 
ia RESET IS Low. |. q 
Jwimiauye BLANK. SHouLD 
4.88 HIGH Clow RI-RT=220 DL . 
_ TURNS OFF. a COMM ON 
_... DISPLAY). SAVE = Voo =+S-—Fv ' CATHODE 
 -SHOULD BE.LOw, LL. = LED DISPLAY 
_. MAKE... SAVE HIGH ~ 3 5 . . 
TO STORE INTERIM CounT felon, SO TO NExT DCU 


: .. WITHOUT AFFECTING COUNTER, 


Be 


drat: CRYSTAL, 


—|NG@:No CoN-_ | 
: NECTION |. 
se F N GENERATORS. IN STALL IN SMALL. ace 
ORKBEN cH PREC! SION CLOCK. 


.GOHz OUT 


pe arr orc BET oe 
_ FREQUENCY... ObOT 2 TN... 
(3.579545 MHz) oo 


"Ble use TWO. NOM. Stn aac dee Ie ALi 
INE SERIE Spo oat ction lah eae DIVIDE 


MOTOROLA SPECIFIES. “THAT ClL=3OpFo 
AND C2=6.36 pF. OK. TO USE SIX ee he ae i “He TU MEBASE. 
7 pF. CAPACITORS. . IN. PARALLEL ‘OR Nee tee. Yi 
pF. CAPACITOR. FOR. Cl. TRY. TUNABLE _ DD 
CITOR, (€:9-5— -50 pF ) FOR CZ. TO. 
NEC __ FREQUENCY... METER: ee ae oe 
. TUNE C2. UNTIL. FREQUENCY. ...10 Hz. 
5 Hze ACCURACY. FAIRLY 0 IN 
DON'T TUNE C2. 


wan BOD... BAL 
OUTPUTS 


| CONNECT TO. 

| |LEp or ce. 14 

| |oecoverR/ |. 

| Joriver (€.g. | 
JASIL oR 4548). 


+t ASIB sot 
_ LOW... DIGIT. 


| JOHz= 0.0- gee 


| ox ro. ADD. “MORE 
J _ STAGES... 


1s. 


NOISE GENERATOR 
$2688 / MM5837N 


PRODUCES BROADBAND WHITE 
NoiSE FOR Audio ANO | 
OTHER APPLICATIONS. —= THE 
NOISE QUALITY 1S VERY 
UNIFORM. IT {tS PRODUCED 
BY... A... 17°BIT SHIFT REGISTER 
WHICH. IS CLOCKED BY. AN 
ANTERNAL. OSCILLATOR. 


WHITE NOISE SOURCE 


+I4-1SV 


NOISE. OUT. 


~ .CONNECT OuTPUT TO AUDIO 


pow AMPLIFIER. TO: HEAR NOISE. 


USE 7BIS. VOLTAGE REGULATOR 
TO OBTAIN +15 Yours: 


COIN TOSSER 


+14-15y* 


Vss = OV 
Voo =-I4V Tiy 


Vee =-27V * 2v 
(OPTIONAL) 


Voo Veg OUT Ves 


PINK NOISE SOURCE 


+ 14-15 


CHANGE. R AND ¢ .TO 
AXTER . NOISE SPECTRUM. 
ALSO, TRY LOWER. SUPPLY 


VOLTAGES. TO. CHANGE SPECTRUM. 


SNARE /BRUSH NOISE 


PINK NOISE 


PRESS SI} BOTH LEDs Glow. RELEASE | 
Sk..AND ONLY ONE Glows, | GROUND 
INPUTS OF UNUSED HALF OF 4027 
(PINS 910,112 AND 13).¥(OK TO USE 
9-VoLT BATTERY AS POWER SUPPLY) 


38 


PRESS Sl. TO OPERATE, . «4 
INCREASE) C2 > AND. _ ; 

C3... TO . LOWER. OUTPUT. 
FREQUENCY. ee 


~ INTRODUCTION 

TTL. TS. “THE. BEST ESTABLISHED AND 
T DIVERSIFIED IC FAMILY. ZS 
UNCTIONALLY | IDENTICAL To TTL 
US SLIGHTLY, FASTER AND USES 
“LESS POWER. TTL/LS CHIPS 
EQUIRE | A. REGULATED Y. 75~S: 2s 
27. POWER SUPPLY. HERE *s A 
IMPLE. BATTERY | SuPPLY: 


Vee 


4 7 : ; : 4 : i H i “ “ ; é 
ee ped: ee ; ee: 
a A a : 

: i : : 
2 code ae abe 


THE. DIODE DROPS. THE BATTERY VOLTAGE 
To. A SAFE LEVEL. _BoTH CAPACITORS 
HOULD. BE. INSTALLED ON THE TTL/LS 
IRCUIT... BOARD:. CIRCUITS. WITH LOTS 
OF .TTL/LS CHIPS CAN USE LOTS 8 
CURRENT... USE...A COMMERCIAL Dee 
VOLT .LINE.. POWERED. SUPPLY. TO SAVE 
BATTERIES... .OR MAKE. YOUR. OWN. . 
(SEE THE 7805. ON PAGE 94.) . 


OPERATING. REQUIREMENTS 


2. NeuT. SIGNALS MUST. NEVER EXCEED. 
* -AND. SHouLo. NoT FALL BELOW GND. 


ts. UNGONNECTED TTL Ls” INPUTS . 
_ USUALLY... ASSUME .THE. H. STATE... 
-. 80T DONT count ON 47! IF AN 
UINPUT..1S. SUPPOSED TO. BE. FIXED. AT 
Puae CONNECT IT TO. Veg 


4. EAN. INPUT 
5. CONNECT UNUSED. AND / NAND / OR 


wn ANPUTS~ TO - Aa USED Satish OF THE 
SAME. CHIP. 


Wie -TO SAVE. CURRENT _(NAND-— ONE INPUT. - 
wh Shai eect ie aH as 
‘ >] so 


NOR ALL INPUTS 4). 


‘TTL/LS INTEGRATED CIRCUITS 


"7 use AT LEAST ONE DECOUPLING _ 


5-10 GATE PACKAGES, ONE FOR EVERY | = 
2-5 COUNTERS AND: REGISTERS AN 
ONE FOR EACH ONE~SHOT. DECOUP 


A TTL/LS OUTPUT. (CHANGES - 


_ 8. Avold LONG “WIRES. "WitHIN, crece iT 


3. TH /es LED 


“Must. NOT -EXCEED 5.25 volTs. 


2. ARE Alt. ‘Ie PINS. 


“IS. SUPPOSED TO BE... 
- FIXED ~ AT. Loy CONN EEN: 17 TO. .GNO. . 


6 FORCE OUTPUTS. OF: UNUSED GATES A . 


CAPACITOR (0-0!— 0-1 wF) FOR EVER 


CAPACITORS | NEUTRALIZE | THE HEFT: 
POWER SUPPLY SPIKES THAT OCcuUR_ Ww, 
STATES. 
THEY musT. HAVE SHORT. LEADS NO 
CONNECTED FROM Yee To GND AS NE 
THE TTL/LS Zcs AS. POSSIBLE. 


9. IF THE. POWER. “SUPPLY. Is NOT ON. THE. 
CIRCUIT BOARD, CONMECT...A. I-10MF 
CAPACITOR ACROSS THE...POWER.. 
WHERE THEY ARRIVE AT THE 8048 


INTERFACING “TTL/LS 


Lo} TTL ourpur wih DRIVE UP. TO 
JO TTL OR. 20.48... INPUTS... Load 


2.7 48 OUT PUT WILL peive UP ‘To. 
'§ TTL OR 10 48. INPUTS... 
DRIVERS. 

ot Vee ! 
AK: g 


Glows. WHEN..- 


1. Do ALL INPUTS. Go. SOMEWHER 


“INSERTED. INTO. e 


THE. BOARD OR SOCKET + Ook. that: 


OPERATING | REQUIREMENTS? 


4. HAVE You FORGOTTEN. a CONNECTION? E 


5. HAVE. You USED. Enoben. DECOUPLING. 


CAPACITORS ? . ARE THEIR. LEADS... saber? 


GIS Vee AT EACH CHIP WITHIN. RANGE? . 


QUAD NAND GATE 
7400 /7HLS0O 


THE BASIC BUILOING BLOCK CHIP 
FOR THE ENTIRE TTL FAMILY. VERY 
EASY TO. USE. HUNDREDS OF APPLICATIONS. 


CONTROL GATE 


es 
A t : 
zhros)* ouT LL 
a LH 
> HL 
& (CONTROL) __ HH 


INVERTER | ; 


NOTE: PIN NUMBERS CAN BE: 
REARRANGED IF DESIRED. 


mee 


= QUAD NAND GATE (convisurs) 
-'7400/74LS00 ae - 


HALF ADDER © RS LATCH. 


‘NO CHANGE. 


- “14 WHEN ENABLE.(E). INPUT. 1S. HIGH, WHEN) ENABLE CE), INPUT. IS. 40 0-/- 
' _Q ovTpuT FOLLOWS. D INPUT. NO /.. AVGH. IGNORES RS INPUTS... ..-. 
_ CHANGE WHEN. BE IS. Low. . WHEN E IS Low... haa 


LED DUAL FLASHER > SWITCH DEBOUNCER c 


OUT fe dene ee 


TO: OPERATE. 


FLASH. .RATE.1S 
-..2 Hal. WHEN, Cl. . . . : ; weer 
: Anp C2. ARE. 47k... A as PROVIDES NOISE..FREE . OUTPUT _EROM 

ae tei ieee beats : oe Ss STANDARD SPDT TOGGLE SWITCH.....- 


4 


FUNCTIONS AS. “RS. LATCH... eo 


TOGGLE.SL 


I : QUAD NAND GATE (continued) 
7400/74LSO00 


-8- INPUT NAND GATE BCD DECODER 


DOSE THAIS. 
METHOD TO : 
DECODE ANY. . 
L 4Y-BIT NIgBLE. 
JUST ABD OR... 
REMOVE INPUT | 
INVERTERS, 


ACI A AN AAAI IOI A ON AM A AE: A 


RE 2s) 
7400/74LS800 


270 


LED Glows 
WHEN ALL .. 
INPUT SWITCHES 
ARE CLOSED. . 


I@ 1,2= 7404 
IC 3,4 = 7400/ 
74ZS00 


CHANGING ~ LOGIC... 


ONE. (OF THE. “BASIC. BUILDING. ‘BLOCK 
_.. CHIPS.. 

2 AS THE. 
boos GATE... eee ere 


_NoT. AS “VERSATILE, However, 
2400 {151SD0.- -Q¥AD.. NAND 


AND GATE “BUFFER 


INTERFACING | WITHOUT... 


STATES. ee eee 


NCE 


a3 


UOTHERWisE. epee is ape eae ere 
_~ATAIS BASIC... 


_... SELECTS. 
_AND..TRANSM! 
LOGIC... STAT. : 
OUT PDE an nce oe Sarre ne agen nee 


ADDRESS 


& s -GATE .. FOLLOWED... oe 
NVERTER..... AND... PRECEEDED. BY. 
. BatNeuT.... AND. GATES... sogtaae 


Kd oe Boog : po G8 : 5 
ae: 5 i : Poe od — : j 
; J H : : i : i : A : £ i 
aa a a gone! s ee ae ee s 
on gen a age ge een ng n 
a See te et ee ee ee ee ee ae ee : : 


—. .JUST.. AS. VERSATILE | 
7400 /74LS00 | QUAD: 
BUT. NOT. .USED 
ADD. INVERTER. C7404 / 7HLS04) 


QUAD NOR GATE _ . 
—THO2Z/THLSO2 


AS THE. 
NAND.. GATE.... 
AS “OFTEN. 

oF A. NoR. 


To. BoTH. INPUTS. 


"GATE. AND AN. AND GATE 1S 
FORMED... a 


EXCLUS IVE: -OR GATE. 


THIS. CIRCUIT. .1S. EQUIVALENT... 
oto. A. BINARY 


KALE — ADDER. 


~ RS LATCH 


Kook 
Lo oH 


riorrp 
rrr 


AN. INPUT PULSE - 
OUTPUT... PULSE... 


JNO” CHANGE 


NOT.. ALLOWED — 


Vee (+5V) 


THIS. CIRCUIT 15. A _MONOSTABLE. 
MULTIVIBRATOR. OR PULSE. STRETERER. 
TRIGGERS. ».AN. 


DETERMINED... BY AND. Cau. . 
PULSE. WIDTH.1S APPROXIMATELY . OBR. wide 


nn eon 


AND. GATE. 
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IMPORTANT. IN. “ALMOST oe 
LOGIC _ CIRCUITS. CHANGES. | 
ATS. 


ae . SLENAL....TO.. 
--our (xi) CONTROL... 2. oR. 
ba eae es BURUTS: 


COMPLEMENT. a a ek 


oT ourpur ie ALLOWS... ; 
_.- SWALTCH? _ POSITION... los clsias aaserok ale 
: IS 4 KRAm. oi. 


123 Y3.72404 [746308 : 


auows ONE ee Lohathes 


1 OUT Amie inaense 


-- OUT. BL. 


Lag Neti oaid at at 


Ned CSV) ntact 


AUDIO. “OSCILLATOR 


i Wee Bhi ad oi 
ourpur. Tone | 


smn nnn erbenenrnergemnen Farrand sh “gees abet ames * ame 


THIS... CIRCUIT. STEERS THE oe, 


INPUT... BIT... TO... THE... OUTPUT... 


-. SELECTEO... BY... THE...ADDRESS.... 


THIS... TECHNIQUE... CAN... BE. | 


~~ USED... MAK. Bo MULT PLE ed! 
- OUTPLE. ers ees we at aaa ace A an he Naso 


22 7404 /74L804 fo 


HEX 3-STATE BUS DRIVER 
—THLS367 | 


_.EACA.. GATE. FUNCTIONS AS A 

_ .NON-INVERTING . BUFFER WHEN 

ITS . ENABLE . INPUT (GI OR G2) 4 
1S Low. OTHERWISE EACH GATE'S 


_.. OUTPUT. ENTERS THE HIGH 
_ IMPEDANCE. (H1I-2) -STATE- 


_. HERE'S THE . : 
a TRUTA. TABLE: JH. 


re 


dala ADDING 3-STATE OUTPUT — 
- J-OF-2 DATA SELECTOR ~ ee 


‘3 TTL oR - LS 2 i 3 _ 3-- STATE... ODT PUT i 
CHIP 4 Up Euateee ; eee, - 
Lt ENABLE INPUT... eer x 


BIDIRECTIONAL DATA. BUS 
DATA. a a ae con 


Vec ssiesnadtee ae 
IN bese 


| Two-way... 

(BIDIRECTIONAL) 
DATA BUS. ... 
Cin 5 giao 2 


Me 7404 


_ |-OF-2 DATA SELECTOR 


Vee 
SELECTS B 


1-OF-2 
2-BiT WORDS. 


ss a 
ioe incite Bure 
os aon 

er ieee 


WORD 


s 


-BCD-T0-7 SEGMENT 
DECODER / DRIVER 
7447 / THLS47 


CONVERTS BCD DATA...INTO 

. FoRMAT SUITABLE . FOR... PRODUCING 
DECIMAL. DIGITS ON. COMMON 

. ANODE LEO 7-SEGMENT. DISPLAY. 

_.. WHEN LAMP. TEST. INPUT. IS LOW, ALL 
_OurPuTS. ARE LOW (on). “WHEN BI /RBO. 


_ BLANKING INPUT) “Low, ALL . 
... OUTPUTS... ARE GH. (OFF). WHEN... 
.DCBA INPUT. IS. LLELL (DECIMAL oe 
AND RBI. (RIPPLE. BLANKING INPUT) - ) 
. bow ALL OvTPuTS. ARE ...HIGH...C OFF)... 
THis: PERMITS DNWANTED = LEADING. (oF DISPLAY FLASHER 
JIN, . A ROW OF....DIGITS....TO BE ; boy ence 


THIS. SIMPLE .. 
ciecuir.. will: 
FLASH DISPLAY... 


cA ne BR erat A ‘ 


ae MANUALLY SWITCHED DISPLAY 


Vee TWICE. PER SECOND... 
De. To PIN.4, 

vi Ge TO. DISPLAY. are - THAT fIMLSNT. 
-B.- (See BELOW) 15 3 7404 Eee: 

a 


COMMON 
ANODE LED 
DISPLAY 


CLOSE... Si TO START TIMING CYCLE. CALIBRATE. SSS. FOR .1 PULSE (COUNT) . PER 
SECOND OR | COUNT... PER MINUTE . BY  AOSUSTING RI. 


4B 


BCD-TO-7- SEGMENT 
- DECODER /DRIVER 
TANS beeen , 


“CONVERTS. Bcd... DATA INTO 

.. FORMAT... - SvITABLE. ...FOR PRODUCING 
PECLEDE DIGITS . ON. COMMON 
CATHODE. -LED....7> SEGMENT DISPLAY. 


ol s PLAY DIMMER 


LAMP Test 


7448 . 
see 7447 ; FOR 


 EXPLANATION.S.«. 


0-99 TWO DIGIT COUNTER > 
HIGHEST ORDER DISPLAY 


Lowest. ORDER DISPLAY 
i ee ee 


De eh a a be dis 


Siem oes 
“CATHODE cine Penne on 
tatababsbabs 2 Be: 
j “DISPLAY cob gata aoe 
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~~-J=LINE TO 8-LINE DECODER 
-- JULSi38 


BACH. 3-BIT .ADDRESS..DRIVES | 
.. QNE. .ouTPUT LOW. ALL 
OTHERS. STAY HIGH. THIS 
CHIP HAS... THREE ENABLE 
‘NPUTS..... WHEN. E2 1S HIGH, . 
ALG OUTPUTS ARE. HIGH. WHEN 
_Eh.IS. bow, ALL OUTPUTS i 3) 4,5 74. a 
_ARE..KIGH. TO. ENABLE CHIP, A 8B C.E2A £28 EL 7. = 
_ MAKE. El HIGH. .AND E2 Low. a sey Mareen Be43 
NOTE: E2= E2A + E2B.) INPUTS . 


ee a a — |-TO- 8 DEMULTIPLEXER | 


“DATA. _ouT 


INPUT’ DATA CH ~ 
or L). IS PASSED... 
TO SELECTED... 
OUTPUT. i 


ADDRESS IN = 


2-TO-8 STEP SEQUENCER | 


OUTPUTS. 


TO... DESIRED... 
SEQUENCE eadaony 
(e.g. Conneer. 
TO. OUT PUT....4.... 
AND. CIRCUIT 
WILL CYCLE ee 
FROM O7TO3),..... 
Vee “ aie | 


Ky, . os 
2 fo 7404 | 


USE TO FLASH... 
LEDs, CONTROL... 
RELAYS, ETC... 


Ri CONTROLS CYCLE RATE. 


A 8B ¢ D £2 €1 15 14 13 2 2&4 


DECODER 
~ 74154 


EACH 4-BIT ADDRESS 

- pRivES ONE OuTPUT LOW. 
ALL. OTHERS STAY HIGH. 
ENABLE INPUTS (El AND &2) 
MUST BE LOW. 1F One OR 
BoTH ARE ‘HIGH, ALL o 7? 2 3 4% 5S 6 7 2 7 #10 
_ OVTPUTS GO. Low. 


: : BACK AND FORTH 
1-TO-16 DEMULTIPLEXER FLASHER 


DATA OUT 


.. SELECTED Out PUT 
Is Low WHEN ADDRESS. IN 
DATA IN. IS Low. . (SELECTS 1-OF - 1 
IF. .DATA: IN. VS OUTPUTS) 
HIGH, SELECTED 
OuTPUT JS. HIGH. 


THESE 
LEDs 
FLASH 
BACK AND 
Ri. FORTH. 
jOOK 


VISUALLY 
APPEALING, 


INCREASE Ri To SLOW.. FLASH. RATE. 


oa 


DUAL ONE- SHOT vec) eee re 
TYLSI23 


TWO FULLY INDEPENDENT 
MONOSTABLE MULTIVIGRATORS. 
BOTH ARE RETRIGGERABLE. 
PINS DESIGNATED R AND R/C 
ARE FOR EXTERNAL TIMING 
RESISTOR AND CAPACITOR. 
SEE RADIO SHACK DATA BOOK FOR 
INFORMATION ABouT R AND C. 


A B&B 


BASIC ONE-SHOT MISSING PULSE DETECTOR — , 


Q ouTPUT STAYS 
HIGH. $O LONG AS 
INCOMING PULSES 
ARRIVE BEFORE .ONE- 
SHOT TIMING PERIOD 
RUNS OUT. - 


TWO WANS. TO 
TRIGGER: 


|. KEEP INPUTS 
A AND 8...LOW; 
THEN MAKE B 
HIGH. 

2. KEEP INPUTS 
A AND 8 HIGH; 
THEN MAKE A 


ADsusT R AND C_. 
TO GIVE TIMING 
PERIOD §=ABOUT Y3 


Low. LONGER THAN. THE. 
INTERVAL. BETWEEN 
TO CLEAR: INCOMING | PULSES... 


OPERATION: 


MAKE PIN 3 LOW. 
THIS ALSO IN 
HIBITS TRIGGERING. .. 


RI: 
. Look THIS CIRCUIT STEPS 
Acrkoss A. RANGE 

OF. TONES. WHEN. Ri 
AND /oR. RB ARE 
AOJuUSTED.. VERY 
UNUSUAL. SOUND 

R2 - EFFECTS. 

\K 
CHANGE Cr AND C2 
FOR OTHER TONE 

, RANGES.. ALSO, TRY 

Cl PHOTORESISTORS. FOR 


Ri. AND. R38. 


DUAL D FLIP-FLOP 


7474 /74LS74 
Two D. COATA) FLIP-FLOPS | IN A 
_ SINGLE. PACKAGE. DATA. AT OD 
inept. 1S . STORED. AND: MADE 
AVAILABLE «= AT. Q.. OUTPUT. WHEN 
crock. «= PULSE) = (#)-~—s GOES HIGH. 
 pere’s THE TRUTH TABLE: 


PRESET CLEAR CLOCK 


trrer 
rxrret 
>>x x 
rx xx |o 
rixmrri\o 
xrririo 


2-BIT STORAGE REGISTER 


DATA OUT 


217474 / 742874 
ale 


py ~—DATA IND CLR @ PRESET 


WAVE SHAPER 


OUT 


gm 1S CLOCK INPUT. 


4 1S RISING EDGE OF CLOCK 
PULSE. 


PHASE DETECTOR 


THE LED Glows WHEN INPUT 
FREQUENCIES FI AND F2 ARE 
DNEQUAL. OR OUT OF | PHASE. 
Fl AND. FZ SHOULD BE 
SQUARE WAVES. 


DIVIDE-BY-TWO COUNTER 


7474 [VALSTA 


Qe 
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‘DUAL J-K FLIP-FLOP Se ee eel 
7473 | | mM) 3} iz} ouy tof 9] 8 


TWO. 3K _ FLIP-FLOPS IN A 
_ SINGLE... PACKAGE. . NOTE. THE 
CLEAR INPUTS... THESE FLIP- 
— FLOPS: WILL TOGGLE CSwiTCH 
-QUTPUT. STATES) IN RESPONSE 
TO..INCOMING CLOCK . PULSES 


WHEN BOTH. J ANK. J INPUTS (23 
— ARB.. HIGH. AERE'S THE TRUTH P cer K DPD car J 
_ TABLE: | eee Vee (+5) 


Pm 1S CLOCK INPUT. 


“CLEAR  _CLock JK Q 
oe See x X %X FLW. 
HO Jt H.u f-oH ok 
H tL LOH Low 
H. JL. H oH TOGGLE... BINARY COU NTERS 


ni cil hha, SUN as dees. wis 2 Pence Beate -THE TAREE CIRCLITS ON... THIS PAGE 
re erry ee ARE BINARY COUNTERS THAT COUNT 
“sd DIVIDE-BY-TWO io UP TO THE MAXIMUM COUNT 
Loe ee AnD AUTOMATICALLY RECYCLE, 
CONNECT A. DECODER TO OUTPUT 
OF DIVIDE ~BY- THREE AND. Divide ee 
BY-FOUR COUNTERS TO OBTAIN ¢. 
WS 


{ 


ONE — OF —- THREE AND ONE —OF-FOUR 
OPERATION. THIS. TRUTH TABLE... . 
SUMMARIZES. OPERATION OF THESE... 
COUNTERS: 


DIVIDE-BY: TWO | THREE 


OuTPUTS: 


DUAL J-K FLIP-FLOP 
7476 


Kk @ Gono kK @ @ T 
; % 


Two JK FLIP-FLOPS IN A 
SINGLE PACKAGE. SIMILAR 
To 7473/74LS73 BvuT HAS 
-BoTH PRESET AND CLEAR 
INPUTS. FLIP-FLOPS will 
TOGGLE (SWITCH OUTPUT 
STATES) IN RESPONSE TO 


ltl ae psn ae 


OUT 


| 
INCOMING CLOCK PULSES WHEN m PRE CLR TF md PRE CLR 
: BotH J AND K_ INPUTS ARE Vec (+5) 
HIGH. HERE'S THE TRUTH TABLE: . 
PRE = PRESET 
= CLR = CLEAR 
eck J OK Q_ a ¢@ = CLOCK (OR CLK) 
L. HR. x x XxX ROL 
i H L X xX XxX L oH TOGGLE = FLIP-FLOP SwiTCcHES 
| H H JL HOL HL OuTPUT STATES IN 
H H JL L oO L oH RESPONSE TO CLOCK 
H H JU oH H ITOGGLE PULSES. 
W-BIT SERIAL SHIFT REGISTER 
| | PARALLEL OUT (ABCD) 
“ 8 Vee A Vee B Vee Cc Vee D 
DATAg 
| \ 
| Ie 2404 
Ly» 
t 
4 


DCBA BINARY 


SERIAL 


QUAD LATCH 
7475 /T4LS75 


A 4-BIT BISTABLE LATCH. 
PRIMARILY USED TO STORE 
THE COUNT IN DECIMAL 
COUNTING DNITS. NOTE THAT 
BOTH @Q ANDO Q_ OvTPUTS 
ARE PROVIDED. ALSO NOTE 
THE E (ENABLE) INPUTS. WHEN 
E IS HIGH, Q@ Follows D. 1Q 10 20 E Vee 39 
+4 Sv) 


— 4-BIT DATA LATCH . 


DATA. ON BUS APPEARS AT 

_ OUTPUTS WHEN LATCH INPUT 
ts HIGH. DATA | ON BUS 

WHEN .. LATCH INPUT. GOES. LOW 
1s STORED UNTIL LATCH INPUT 
_ GOES HIGH. (LATCH INPUT CONTROLS 
_ BOTH . ENABLE INPUT S.) TWO QUAD 
- LATCHES CAN B& USED AS. AN 
. 8-BIT. DATA LATCH. 


DECIMAL COUNTING UNIT 


‘4D 46 


LATCH 
IN PUT 
CENABLE) 


DATA 
OUT 


7475 / oe 
| 13] 2742975 
ls b 
IN 
c 
d 
e 
e 
3 
COMMON 
ANODE LED 
ne a a DISPLAY 
EXPANDABLE DECADE COUNTER. FOR TWO DIGIT COUNT, CONNECT PIN 


OF 7490/744890 OF FIRST UNIT TO. INPUT OF SECOND UNIT. 
AT THE LATCH INPUT. FREEZES THE DATA BEING DISPLAYED. 
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A. Low 


— JYLSI75 
_ HANDY PACKAGE OF. FOUR D-TYPE 
FLIP-FLOPS. DATA AT O- INPUTS 
As LOADED. WHEN Clock GOES 
HIGH. MAKING CLEAR INPUT 


~ AND @  oOvTPLUTS HIGH. 


QUAD D FLIP-FLOP Nee (+5V) 


4Q 4G 4D 3D 30 3a ¢ 
9 


Low MAKES ALL -Q ouTPUTS' Low 


CLR 1Q 1Q@ 19 2D 28 2Q = 


DATA 8US 


Vee Oo CLEAR (CLR) 


Y-BIT DATA REGISTER 


DATA o's ak 
OuT DATA ON BUS 1S LOADED INTO 
, THLSITS WHEN LOAD INPUT 
Goes HAIGH. DATA \S  .THEN 
STORED AND MADE AVAILABLE 
AT  OUTPLTS UNTIL NEW. LOAD 
LOAD PULSE ARRIVES. 


pb c¢ B A =  - 7ausns 


MODULO- 8 COUNTER 


Vy . 
THLSIIS 


2] 


SERIAL | 
DATA 
IN 
SERIAL 
7HLSi7s DATA 
OuT 


ad. 


_ BCD (DECADE) COUNTER ee 
—-TH9O/THLS9O i istst—‘“‘“‘<‘<it*™*” z 


GND QB ac 
Oo] 4 8 


a. ONE..OF. THE MOST. POPULAR... 
DECADE CoUNTERS. . EASILY USED... 
_. FOR |. DIVIDE - BY -— NL. COUNTERS... : 
_ LESS... EXPENSIVE. THAN MORE... 
_... SOPHISTICATED... COUNTERS. RST... 
_ANDICATBES... RESET. PINS. THIS... 
CHIP. IS... USUALLY. USED IN Sahl ee 

DECIMAL COUNTING. UNITS, BUT 0. INB RST RST  VecGSY) RST RST. 
_ciReuirs. ON . THIS... PAGE | SHow Soha, Sees 


- DIVIDE-BY-12 BINARY COUNTER 


OFTEN USED TO DIVIDE CONDITIONED 


INA QA QB 


GND Qc QO 
iol 9] 8 


T4492 


GO H2 PULSES FRomM AC POWER 
LINE INTO 1O0 H2 PULSES, OTHER 
DiviDER APPLICATIONS ALSO. RST 
INDICATES RESET PINS. 


DIVIDE-BY-7 COUNTER © DIVIDE-BY-\2 COUNTER 


THIS METHOD ..OF 
CASCADIN.G. COUNTERS 
CAN” BE. USED. TO. 
——~ CREATE ANY 
Divide — BY = N 
COUNTER. 


chan ee 


BCD UP-DOWN COUNTER 
7H192 | 


FULLY PROGRAMMABLE BCD COUNTER. 
OPERATION 1S IDENTICAL TO 74193) 
74L3193 EXCEPT Count 'S 10-STEP 
BoD (beLe-HLLH) INSTEAD OF 


lo- STEP BINARY. MANY = APPLICATIONS 
FoR 74192 J 7448192 And =. 74193 / 7448193 
ARE INTERCHANGEABLE. 


CASCADED COUNTERS 


ee (0-99) 


DOWN (99-0) 


Vee(+S v) A 
lo IS iq 


IN B A Down up C DBD = 
Our OvuT 


Low > uP 
HIGH = DOWN 


PROGRAMMABLE COUNT DOWN TIMER 


R3 Vee 
RY-RIO= 330M. 
R! 
iM Q 
b 
RU C 
1K 
d 
COUNTS DOWN $3 € 
+ FROM N TO 
LULL AND $2 ag 
HALTS. RiO 
SI | 
CALIBRATE RI AND Cl 
TO PROVIDE DESIRED TO ff 
NUMBER OF CLocK PULSES COMMON 
(PER MINUTE. SET DESIRED N INTO SI-S4 (CLOSED = ANODE 
SwiTcH = Low AND OPEN SWITCH = HIGH). PRESS SS TO LED 
LOAD N AND START (OR RESET) CounT. CED GLOWS AT HALT. DISPLAY. 


x) 


5 i $ : : 
AE ETE OA SOR AIR: 


4-BIT UP COUNTER . CARRY 
VecG5v) OT A B C OD -T Load 
TFHLSI S61 It 9 


GENERAL PuRPOSE BINARY COUNTER 
WITH. PROGRAMMABLE INPUTS. 
COUNTER ACCEPTS DATA AT INPUTS 
WHEN LOAD INPUT GOES LOW. 
A Low AT TRE CLEAR. INPUT 
RESETS TRE CoUNTER TO LeLcl 
UPON THE NEXT CLocK PULSE. 


P AND T ARE Count ENABLE cr SP A B C D'P = 
INPUTS. BoTH P AND T MUST BE 
HIGH TO COUNT. THESE ENABLE DATA. INPUT 


INPUTS ARE NOT AVAILABLE WITH 
THE OTHERWISE MORE ADVANCED 74LS/93. 


8-BIT COUNTER 


te} J4HLSiol 


TO ADDITIONAL 
COUNTER(S) 


OovTPUT A 1S LOWEST ORDER REMOVE Cl TO OBTAIN THIS STAIRCASE. 
BIT. FREQUENCY OF RAMP AND STAIRCASE 
is Vie Clock FREQUENCY. 


6\ 


4-B1T UP-DOWN COUNTER 
74193 /7HLS193 


COUNTER 
ANY 
DCBA 
THE 
[wPUT 


4-BIT 
CAPABILITY. 
THE 
INTO 
LOAD 
THE 
Leek 


VERSATILE 
with UP- DOWN 
4~BIT NUMBER AT 
INPUTS Is LOADED 
COUNTER WHEN THE 
(PIN I) 1S MADE Low. 
COUNTER 1s CLEARED TO 
WHEN THE CLEAR 
IS MADE HIGH. 
CARRY OUTPUTS 
OR OVERFLOW BY 


VERY 


INPUT (PIN 14) 
THE 
INDICATE 
GOING 


BorRow ANDO 
UNDERFLOW 
Low, 


D Cc B A 
74193 / 7445193 


$4 $3 $2 S$! 


COUNT UP TO N AND HALT 


Vec 


PRESS: SI CNORMALLY N 
CLOSED) TO RESET. UR 1s 
14 
13 
12 
i 
1o 
q 
CLOCK 8 
7 
6 
5 
4 
9 3 
z 
[ 
o 
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IN) CLEAR CARRY IN IN 


A DOWN UP C D = 
OUT OvT 


IN B 
® ovTt ouT 


COUNT DOWN FROM N 
AND RECYCLE 


SET DESIRED N INTO 


SI-SY (CLOSED SwiTH =LOw 
AND OPEN SWwittcH = HIGH). 
WHEN COUNT REACHES 

LLELL AND THEN UNDERFLOWS, 
THE BORROW PULSE LOADS N 
AND THE CouynT RECYCLES. 


COUNT UP TON 
AND RECYCLE \& 


74193/ 
THLSIF3 
CLEAR 


rm 

Cc 

° 

n 

K 

O 
o-NwtYyey Ms 


8-BIT SHIFT REGISTER 
—THLS 164 | 


DATA AT ONE OF THE TWO SERIAL 
“INPUTS IS ADVANCED ONE BIT FOR OUTPUTS: 
EACH CLOCK PULSE. DATA CAN BE A, B,C,D,€,F,G,H 
EXTRACTED FRomM THE 8& PARALLEL 

- OUTPUTS OR IN SERIAL FORM AT 
ANY SINGLE OUTPUT. ENTER DATA 
AT. EITHER [NPuoT. THE UNUSED 

INPUT MUST BE HELD HIGH OR. 
CLOCKING witt BE INHIBITED. MAKING 
PIN. 9 Low CLEARS THE REGISTER IN CLR=CLEAR 
TO LLLL- p= CLocKk 


8-BIT SERIAL-TO-PARALLEL DATA CONVERTER 


USE FOR PARALLEL DATA ObT 
RECEIVING Vec H G F E—-€ b&b Cc B A 
BINARY DATA 
SENT OVER 
ONE CHANNEL. 


ee ) CLOCK o 


THE 7490 DivIDES THE CLOCK 
PULSES BY 8& AND LOADS 
DATA IN 74LSIG4 INTO THE 
74LS374 AT &-BIT INTERVALS. 


SERIAL DATA IN 
(AT CLOCK RATE). 


— 


TYPICAL 
R=1K—10K 


THLSI64 
OUTPUT 1S PSEUDO-RANDOM STEPPED VOLTAGE. CHANGE 
PATTERN BY MOVING PIN 2 OF 7400 TO PINS 3,4,5,6, 


1,.2,3,4 = 7400/74LS00 


EXTERNAL CIRQUITS TO 
“HOME COMPUTERS. 
_.. INVERTS. DATA. 


ne ~~ CONTROL (El, E2 


ee ee 


- OCTAL BUFFER 
~TYLS24O_ 


“IDEAL FOR INTERFACING | 


| OUT 
IN 
_LHI-2 


4-BIT BUS TRANSFER 


To BUYS FROM BUS 


Bus Bo. 


= 
Z 


hy : < 
rail 
ES 
0 
ie 
Pe. 
PE. 
ie 
bi 
Es 


Ww 


[ OENABLE 


a. H = ISOLATED .. 


es oe 


R=inverteo . | 


BuS A. nif 


—TYLS244— aap’ * 
~ NON-INVERTING VERSION |) mes 
OF THLS24O, IDEAL FOR eg. 

COMPUTER INTERFACING. 
 contRot CEL, E2)| ouT ; 
oar Lo TN | 
H Tyirz | 6 10 
| E\ 7 ii 
4Y-BIT BUS TRANSFER. 
To . BUS | FROM BUS 


a 8-BIT BUS BUFFER 
| : aed Bus B 
oe Se 

: ee ae ee ee 
‘ eee Cae ieee Lae 
A 20 
|; HALAAAA A Alp 
‘: ed cae ee a ae Ga Ge Ol 
oe ee ee ee 
de ge ee ee eee ee | 
ti» oon eres ae Bus A 
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OCTAL D-TYPE LATCH 
THLS373 


EIGHT “TRANSPARENT D-TYPE 
LATCHES. OvuTPUT FOLLOWS 
INPUT WHEN ENABLE 1s 
HIGH. THE OATA AT THE 
INPUTS iS LOADED WHEN 
THE ENABLE INPUT 1S LOW. 
THIS CHIP HAS 3-STATE 
OvTPUTS WHIicH ARE CON- 


TROLLED BY PIN |. SEE 
BELOW. 


TRUTH TABLE 


7Q 6Q 5Q 4@ 38 
7415373 


ZzQ 


DATA BUS REGISTERS 


H: PLACES OUTPUTS IN HI-2 MODE } 0 : 
L> MAKES DATA AVAILABLE 
H: OuTPUTS FOLLOW DATA ON sus | 6 | 
L: LOAD DATA FROM BUS i 
1 

A a= ' 

i) 

c fe 

D ae Se 

E ee een ee 

é SE aoa 

6 <— aaa 

yt (Saeed CI (a) eae eee 

ce 


a ulicl of of el sl 2 


Vec (+5) 


OuT POT 
CONTROL 


of W DISCONNECTS REG.1 FROM 6DUS. 


WV 0 | OUuTPLTS FoLLow 


ENABLE 
BE Bb 7D 7€ 6Q 6b 5D SQ 6 


a a 


ee rime 


3-STATE REGISTER 


OUT PUT THIS IS A GENERAL PURPOSE 
6 CONTROL @-BIT STORAGE REGISTER. 
HERE'S THE TRUTH TABLE! 


5 ENABLE 
OuTPUT 
CONTROL ENABLE OD Q 
L H HK H 
u RK L L 
L L Xx Q 
H x x Ew-Zz 
H G F € dD Cc B A 
Vee 


REE ECR RSA Rt I At EE A BN = ek rata NA en ee en 


L: CONNECTS REG.! TO BUS. 


INPUTS. 
L: INPUT DATA (ON Bus) LOADED- 


a Bessel ed Sa 


AT ANY INSTANT ONLY ONE 7445373 
CAN WRITE DATA ON THE BUS. ANY 
NUMBER CAN READ OATA FROM 80S. 


SC QCTAL D FLIP-FLOP 6. ey ae op oP 


- EIGHT D-TYPE EDGE. TRIGGERED. . 
FLIP-FLOPS. |. UNLIKE. 7418373, . 
OUTPUTS. DO. NOT. FOLLOW... 
INPUTS. INSTEAD, A RISING... 
— Crock. PuLse. AT PIN. Il LOADS 
DATA... APPEARING...AT. INPUTS. 
THIS. CHIP. HAS . 3- STATE... 
OUTPUTS WHICH ARE. CONTROLLED 
© BN. PUNT . | aoe a 
OUTPDT.. .... 
CONTROL —s entre oe ae ee 
IC POCKED 


OvT PUT. GENERAL. PURPOSE . ated Se eee tek 
5 CONTROL CLOCKED...REGISTER. oe ee 
HERE'S THE TRUTH TABLE: . 


T4HLS374 
6D 5D 4D 3D. 


OUTPUT. 
N CLOG 


rag eee ae 
aes ; neces cent : “ en __. > MS. aaa 
~ COMMON INPUT/OUTPUT BUS REGISTER | eee 


<— BIDIRECTIONAL DATA .... BUS 3 


xxrzilo 


rAnmoO PP 
j 


gt RN I OC A 
» 
wH 
Be 
i 
ai 
£ 
~ 
fae 
Ww 
<. 
n 
af 


ite eee § THIS | CIRCUIT... GIVES. 7445374. COMMON INPUT AND__ . 
CLOCK. OUTPRT . ... OUTPUT LINES. ...WHEN... OUTPUT. . CONTROL... 15. AIGH,. ieee 
i eee CONTROL... .. DATA ..ON Bus... .I5.. LOADED ANT OW TRE. THUS BI. eo 
¢? free, ow THE RISING. EDGE. CS). OF THE CLOCK. PULSE... 
[WHEN ObDTPUT. CONTROL. IS. LOW, DATA. IN.. THE 
-74l$ 374 dS WRITTEN. ONTO. THE. ...6US. 


ei sy ee 


heusouie “ALLOWS DATA TO BE 

‘oasis TRANSFERRED IN. EITHER 
- we DIRECTION | 
ed BUSES. 


IMPEDANCE seed 2). OUTPUTS. 


2 OcTAL us TRANSCEIVER | Vee Gay) 
PME S245 | 


BETWEEN... TWO 
INCLUDES. HIGH 


BUS TRANSCE VER 


DR 
wt eee Vee | 
A -—™». B WHEN Ho 5 ENABLE WHEN L 
Bm A when L : Hi-z WHEN H 
: 20 {19 


ie 


se 


YCLRSerrrccl | 
ae 


BUS B 


“LINEAR INTEGRATED CIRCUITS — 


“INTRODUCTION 


= ouTpuT OF A LINEAR XC 1S 


PROPORTIONAL TO THE SIGNAL AT 


ITS INPUT. . THE CLASSIC LINEAR 


Ic 1S THE OPERATIONAL AMPLIFIER. 


TRIS GRAPH SHows THE LINEAR 
~(NPUT— OUTPUT RELATIONSHIP OF A 
“TYPICAL . OP- AMP CIRCUIT: 


OUTPUT 
(vocTs) 


o- Nut 


0% 04 06 .08 
INPUT (VOLTS) 


MANY. NON-OIGITAL ICs — INCLUDING 
OP- AMPS— CAN. BE. USED .IN BOTH 
LINEAR. AND NON-LINEAR MODES. 


THEN . ARE. SOMETIMES. DESCRIBED AS 


| _ANALOG... ICs. 


LINEAR. ICs. GENERALLY REQUIRE 


_ MORE. EXTERNAL... COMPONENTS. THAN 


_. DIGITAL. ICs- THIS. INCREASES 
“THEIR SUSCEPTABILITY TO. EXTERNAL 


_NOISE. .AND.... MAKES. THEM.A. LITTLE 


 TRICKIER..TO...USE. ON THE. OTHER 
HAND, SOME. LINEAR. .. ICs. CAN. DO 


ESSENTIALLY ..THE SAME TAIN G.AS... 


A. NETWORK ...OF . DIGITAL CHIPS. 


HERE'S A. BRIEF. DESCRIPTION. OF 
THE LINEAR... CHIPS IN TRIS SEC- 


TION: 


VOLTAGE REGULAT OR S 


. "PROVIDE. a “STEADY. ‘VOLTAGE, EITHER 
___ FIXED... OR ADTUSTABLE,, THAT. 15. UN 
__AFFECTED.. BY... CHANGES IN. THE SuP- 
(PLY... VOLTAGE... AS. LONG AS. TRE SUuP- 


PLY... VOLT AGE....1S... ABOVE. THE. DESIRED. 


_... OUTPUT... VOLTAGE. 


~ OPERATIONAL. AMPLIFIERS 
UAE. IDEAL AMPLIFIER .... -ALMOST., 

RIGH | INPUT... LMPEDANCE .AND GALN. 
LOW... OUTPUT... IMPEDANCE... GAIN ...1S 


USE... ALONE OR, WiTH OTHER. rcs. “FOR. 


EASILY CONTROLLED WITH A SINGLE. oa 
FEEDBACK RESISTOR. FET INPUT. eS 
OP-AMPS (BIFETS) - HAVE A VERY HIGH. 
FREQUENCY RESPONSE. IT’S. USUALLY | 
OK TO SUBSTITUTE OP-AMPS IF BOTH 
ARE NORMALLY POWERED. BY A. DUAL... 
PoLARITY SsuPPLIN (2 LF353 FOR 74IC, 

ETC.)... BUT PERFORMANCE. WILL IMPROVE. 
OR. DECREASE ACCORDING . TO THE. NEw 
OP-AMP’s SPECIFICATIONS. 


‘COMPARATOR 


Same. AS AN OP- AMP —owitnouTt. A 
FEEDBACK RESISTOR... DURA — AIGA. 
GAIN GIVES A. .SNAP-LIKE.. RESPONSE. 
TO AN INPUT VOLTAGE AT ONE. 
INPUT THAT ExcEEOS.... A. “REFERENCE | 
VOLTAGE AT. THE. SECOND... INPUT: 


TIMERS : 


NUMEROUS .TIMING. AND. PULSE... GENER-.. 
ATION APPLICATIONS. yess 


LED. CHIPS: Vi ee Be 
Most. IMPORTANT ARE A. “FLASHER “CHIP. = 


AND..A DOT-BARGRAPH. ANALOG— —TO-... 
DIGITAL DISPLAY. VERN EASY. TO. USE. 


OSCILLATORS | 
A VOLTAGE CONTROLLED OSCILLATOR: 
AND...A... COMBINED VOLTAGE — TO— FRE= 
QUENCY. AND FREQUENCY—TO- VOLTAGE... 
CONVERTER. — ALSO. INCLUDED. 1S. A 


TONE DECODER. THAT. CAN. BE. SET. TO- 
IWDICATE A SPECIFIC . FREQUENCY... 


“AUDIO AMPLIFIERS 


THIS. SECTION. INCLUDES. Se venhiceAey é “70 
DSE POWER AMPLIFIERS THAT ARE. eer oe 
IDEAL FOR DO-IT-YOURSELF... STEREO, 
_PuBLIC. .ADDRESS. SY STEMS , INTERCOMS os 
[AND OTHER AvDIO. APPLICATIONS. 


6 


22> ourper. 
_. 3.7 GROUND 


“TSiNer AA 


renee prt 


© 1-3 Tlo0omF, 3SV 


LZA OR 3A_ TRANSFORMER “(273 -1S0S oR 273-ISN). ne: 
4A. F __ WAVE. BRIDGE RECTIFIER (27G-Il61, 276-115! OR Z7e-NMN). 
~ (RADIO. SHACK CATALOG NUMBERS _IN_ “PAREN THESES.) cation eee ace! 


— VOLTAGE REGULATOR = = a 


es eee eres 


wm _OPTIONAL; USE. 0.33 uF. ae eee aes ee 
tte ethan REGULATOR FAR. FROM. “POWER. Ss a eee ek er 
: Con — OPTIONAL, USE. Olue OR MoRE ve OUTPUT. CV 
ee TRAE. SPIKES TRAT.. BOTHER LoGic ‘ICs. a re ee ae ee 


: : -5 VOLT REGULATOR > 
E908. eee 7 ee 
SINK {fF REQUIRED 


FIXED ~S. VOLT 
-- REGULATOR. | CAN BE 
~ USED To GIVE 
— ADJUSTABLE VOLTAGE 1 — GROUND 
‘ouTPuT. — UP TO 1S 2 —- ouTPUT 
AMPERES ouTPUT IF 3- INPUT 
~ PROPERLY HEAT SUNK 
AND SUFFICIENT tNPUT 
— CURRENT AVAILABLE. 
THERMAL SHUTDOWN CIRCUIT 
TURNS REGULATOR OFF 
“\F REATSINK TOO SMALL. 


FIXED -S VOLT REGULATOR oe 


-5 volts 
_ OUT : 
75,5 TO-3S VOLTS . 

IN 


° + LAE 
+ 


IF 
2.2 mF 


WORKING VOLTAGE MUST EXCEED Vin. 


‘ADJUSTABLE NEGATIVE POWER ‘SUPPLY 


5S Os teeta 
|-30 vouTs 
OUT. 


| EXAMPLE: 


12-37 VOLT REGULATOR 
LM3\7 


o2% Vin 


CAN SUPPLY uP Tro U5 AMPERES AbsusST 


OveR A 1-27-37 VoLr OUTPUT 


ol 


7 


RANGE. NOTE MINIMUM NUMBER 

OF EXTERNAL COMPONENTS IN BOTTOM CASE = Vout 
BASIC REGULATOR ciRCUIT BELOW. VIEW > 

USE HEAT SINK FOR APPLICATIONS (TO-3 CASE) 


REQUIRING FutL PowER OvuTPUT. 
SEG APPROPRIATE DATA GB00K FOR 
ADDITIONAL INFORMATION: 


125-25 VOLT REGULATOR b-VOLT NICAD CHARGER 


Ni Vin oO 
Vino 
(= 28v) 25 - (+12- 20v) BI 
2S Vv. 
Cl ee cearra 
| cz aL 
IaF - 
BI 1S BATTERN OF 4 NICKEL 
oa CADMIUM STORAGE CELLS IN 
SERIES. THIS CIRCUIT CHARGES 
Vin SHOULD BE FILTERED. OK TO OMIT Bl AT A CURRENT OF 5S5I.2 mA. 
Cl IF Viw VERY CLOSE TO LM3/7. INCREASE RI TO REDUCE CURRENT. 
RI CONTROLS OUTPUT VOLTAGE. FOR EXAMPLE, CURRENT IS 43 mA 
*app 1F ourpuT >25 V AND C2 >2SpF. WHEN RI 1S 24 OHMS. 


PROGRAMMABLE POWER SUPPLY 


TO ADDITIONAL STAGES 


DCBA INPUTS: CONNECT 


(>28Vv) TO PIN2 TO SELECT. 


QI-Q4= 
RS2009 
Vout 
33K 
LIMITS MAXIMUM Vout 
TOY Z7V WHE INPUT D cq B A 
is 2aV. 


72 


~1.2 TO -37 VOLT REGULATOR 
337T 


ATTACH HEAT ae 
SINK IF REQUIRED 

CAN SUPPLY up To —'-5 
AMPERES —OveR A -1.2 
To -37 VOLT OUTPUT 
RANGE. FEW EXTERNAL 
COMPONENTS REQUIRED. t — ADJuST 
COMPLEMENTS M317 2 — OUTPUT 
ADJUSTABLE POSITIVE Z-—  t{NPUT 


REGULATOR. 


ADJUSTABLE NEGATIVE REGULATOR 


-|.5 To -38 VoLTs 
IN 


R2 
—Vour = 725 v(\+ =) OuT 


* woRKING VOLTAGE MUST EXCEED Vin 


PRECISION LED REGULATOR 


SUPPLIES 
CONSTANT 
CURRENT CT) 
To LED. 


LED 
ty 
-5 to-3s7 V 
LED oT = bSV/RI. 
7 R2 GIVES © 1S % ADTUSTMENT. 


i€ LED I = 1S mA wren R= 1002. Cz 


“237 VOLT REGULATOR — 


a7 & te en 


_ VERY... VERSATILE " SERIES. ee 

_REGULATOR....0P.. TO. 4O “VOLTS” 
"INPUT. _AND...2.-37.. VOLT. OvuTPUT. 
oe MAXIMUM... “OUTPUT _ CURRENT....OF. 
SO. ae aa BE. EXTENDED. TO 
ee OA ADDING... EXTERNAL... 
power... on irene SHOWN 
BELOW... _ARE. Two... BASIC. .... ... 

~_CIRCDITS... TRN. THESE, THEN. 

_ SBE. APPROPRIATE. ‘DATA. Book 
Mores FOR. ADpEOnt. CIRCUITS. 


174K 
1.80K 
1.50K 
966 


J Ml Ko fe 
fo BBV K fn de 
fo 24S Kp 
PIS Ke 


VOLTS: 


_ VOLTAGE ~ 


Nour = (aet yn (ze R + ay 


* Veer = 68-75 V (MEASURE AT. PING) 


aaa spbeibahics epcinancy namie Rix 2 ar ws rer é 
_ R3B= ae 


“current cimir 2] 


BETWEEN -Q-7. 


NC 


CURRENT SENSE | 3 
open a 

+ INPUT 
Veer 


Ve 


VALUES 
R2 


TNPICAL 


FOR ANY VOLTAGE .. 


VOLTS: 
R 
Vout = (Veet ) «(Bee : a8 fe 


RIXR2 (R3, WHICH IS OPTIONAL, Gives. 
R3= RItRZ  TemeeraTvRe_ STABILITY). 


Neue ctuccl 


eas | — | Gaerne ree 8 
4, .°) See 
ee Ye Seen eae 

Ve eee 


BETWEEN. 7B aa 


| ADJUSTABLE “SHUNT (ZENER) REGULATOR 


eee: Th 43 t. 


EASY To USE. THREE 

..... TERMINAL... ADTUSTABLE 

PRECISION SHUNT se. 

_.. REGULATOR. OUTPUT © 

CAN BE SET TO FROM. 
2.5 TO. 36 VOLTS. : 


~ ADJUSTABLE REGULATOR 


. Your * 4 ave) Veer = 


wt PERIOD... 


_iMALUES: 


Sov | 
__. SIMPLE TIMER 
1 An nee ea ee We 
Pc ieD etows 
- AFTER. DELAY. 
i ayieat 


oO ey eee 
sl OES OME ae noted ool 


8 REFERENCE __ 
CR) oa 


NC 7 nC 
& ANODE m- 


3 NC 


VOLTAG Ee DETE CTOR | 
~~ 45 


‘USE To DeTecT..—~——— 
TTL Logic LEVELS. 


1.5 TOSV POWER SUPPLY 


5 mes To 33 vor REGULATOR | ten == 5 = ae re + of 


ot A TC ea reise ee ee ——-ATTAC IE REQUIRED _ 
ae. CAN “Suprcy UP To | he ae 


wit 3 AMPERES OVER 1.2. 

| _.TO_33.. MOLT OUTPUT epee Meats 
RANGE. Few. EXTERNAL | it es Pid chit ies eas Ans dk 
+ COMPONENTS _ _ REQu RED, 1 AOJusT 
Ea HEAT. _ _SINK_ REQUIRED nee re tere 000 |) 1' a at pata: Menkes 
as — Fer = _Fuee : pone watt RT OUTPUT 


Tre CONT. ROL S_ 
a elmer ~-0uT| Pur... 


es.5 O'S Voe 


RS SeTs_ AMPLITUDE. | 
Rl CONTROLS RATE 


USE TO. FLASH | 
LN CANDESCENT _ 
_ LAMP. VARY Pa ae 
DEG “Morog. SPEED, 

age. 


OPERATIONAL AMPLIFIER — 
| 74ic Se ees 


NOLL. 


NC. 


. INVERTING . Vt 


..THE MosT. POPULAR OPp-AMP. IN PUT. 
oo... USE FOR. ALL GENERAL PuRPOSE NON-INVERTING 3 
.... APPLICATIONS. (FOR SINGLE _(Neur 
-.. SUPPLY. OPERATION ANd VERY V- 
HIGH INPUT — IMPEDANCE, USE 

_OTKER OP-AMPS IN THIS NOTEBOok.) 


OvuTPUT. eee 
OFFSET 
NULL 


INVERTING AMPLIFIER = NON-INVERTING AMPLIFIER ~~ 


R2 


V=tS-javy 


+ 
3 ~ van aia + hay wsicchonlr pabicatague ectiaaastts 
& hoot oa) 
mc Sie ee 


R2 
Vout = ~Vin (ar) R2 


yo unity GAIN FOLLOWER - COMPARATOR 


hte ree +V Z mathe 
USE TO... V= + 5~-1av - 

- COUPLE...HIGH. 

oo LMPE DANCE 

a TO. LOW. 


IMPEDANCE... 


= APPLICATION 
oY SHowN...BELOW..>.. 


vo LEVEL DETECTOR 
SINGLE POLARITY SUPPLY | 


; RZ. : Vin S 


_ +V= S-lav 
BE NEGATIVE, ..... SOK THIS CIRCUIT oe 

SHOWS. SINGLE 2. 
POLARITY. OPERATION... 
OF. A. COMPARATOR... 


Rl SETS THE VOLTAGE DETECT)ON. ..... 
Spe gl THRESHOLD. (UP TO. +9), WHEN Vw 
TYPICAL. uses: ? EXCEEDS THE... THRESHOLD (ALSO CALLED... 
~ AMPLIFICATION. OF DC. VOLTAGE. AND. PULSES. THE REFERENCE), THE LED Glows. 


cow a a 


“OPERATIONAL AMPLIFIER “Ceoneinuse) 
44 icv on 


oa BASIC. INTEGRATOR - BASIC DIFFERENTIATOR 


| ve £ ‘Srlev. as 
RI = OOK. 


wien ve av 

OuT = *.285v os 
a aaa | “BRIDGE. AMPLIFIER ees 
“CLIPPING. AMPLIFIER | on Dieses et Ge 


_. AND_IN = B25y, 
Ours tAV 


or AND. p25. eee 
ZENER. DIODES. of | 
ww AF Ve2 3.6 V5: 8 
+4.THEN. OuTPOoT = F_. 
of. CANNOT EXCEED_ oe 

Fein! ty 0” A J 


o R42 BALANCE 


Vice Ro: ZERO 
9. 


up. To. aires Vv. RL As. Usikmowe RESISTOR. - USE. a 

wae aps et A 8 ae —~CBLL.. FOR..RL TO. MAKE. A. VERY. 
one . SENSITIVE... LIGHT. METER. 

os “s N “AMPL FIER 

goo a NG. ee | - DIFFERENCE AMPLIF ER 


133K. 


: rn es a Se 
Vous = = =i a + We?) oe 


2. NOTE? Veur.. CAN NOT. ae ae _ Vout = Vin.2.- Vin be 
sipee tal ~Axckep. Fy. 


Rhee oot IO kis ius 
A Ch .0002%yr 
Le, RBFIOK 


AND In = *.25v, 


OPERATIONAL AMPLIFIER (continuen) 
—THIC 


LIGHT WAVE RECEIVER 60-Hz NOTCH FILTER ~ 
ne 220 pF zzopF «= V2. *5-18 . 
+4 iM 


COH2 INPUT 


O FREQUENCY IN ~". down -3dB 

ae 1. 8 = 
USE TO RECEIVE VOICE - SPKR es ree 
. MODULATED LIGHT WAVES. OK Spence tleat 
TO DSE SINGLE POLARITY POWER 4-BIT D/A CONVERTER 


SUPPLY FOR NON-VOICE RECEPTION. 


HIGH PASS ACTIVE FILTER —Binaey 


\NPUTS 


2K V=* 5-18 - Tn Be UK 8 sd Stet 

R=RI=RZ ahoeee 

C=Cl=C2 ‘ we eevee 

FREQ ADO... CHREYIT ... 

Cl Cc BELow FOR 

FREQ, -Ol FREQ. IMPROVED ee 

‘No OuT OPERATION Go occon wn 
VALUES SHOWN 


470 +14... 


CUTOFF. & B Glamece 
\ OdB = 750 Hz RI-RS: 
27 RC -3dB = 350 He OK TO USE 
= -35dB = 60 hz LOK. (2k rt eee oe 
A BEST ee 


OvuT Put 


LOW PASS ACTIVE FILTER 


C\ VOLTAGE ee 
Ol Vet 5-18 dB thay 
R=RISR2 ° Way 
C=Cl< C2 
1OK 
FREQ 
FREQ RI 10K 
IN FREQ. 
OuT 
VALUES. SHown: OUT... 
: vo BASELINE 
- CUTOFF & ae cz Od&= SOH2z Apsust 
eo oer OluF -34dB =250u2 
ZIT RO = -50 dB= 10KHz -4 


OPERATIONAL 
THIC 


..CAUTION:. 
a TRIS IS | 
_ A VERN. 


TOO...MUCH 


FULL. SCALE 
METER 
. READINGS 


METER 
..NEEOLE. 


“SILICON SoLar. 
CELL 


~ THIS CIRCUIT. CAN BE. USED AS 
- GOOD. QUALITY RADIOMETER... 


ELECTRONIC BELL 


TO AUDIO 


ADTUST .R3 To Just. BELOW . OSCILLATION 
POINT. ADTUST R2 AND. RZ FOR. SOUNDS 
» SUCH AS BELL, DRum, TINKLING | ETC. | 
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AMPLIFIER 


_ SENSITIVE | 
Ciacuit! | 


LIGHT wike 
SLAM. THE. 


A. FAIRLY 


AMPLIFIER. . 


— Ccontinueo) 


_ OPTICAL POWER METER ~~ gar GRAPH LIGHT METER ~ : 


RY 
o LOOK... 


R3: OFFSET. 
2 . ADIJuSstT jo. 
1K... 


QLAS. A PHOTOTRANSISTOR 
(RADIO. SHACK. 276-130) 
CONNECTED... AS A 
PHOTODIODE. A. SILICON. 
SOLAR. CELL... CAN.. ALSO 
BE. USED. USE GREEN 
-LEDs - FOR READour,. 


AUDIBLE LIGHT. 


PCL, PC2Z— CdS. puorocetcs 
— (RADIO. SHACK. . 276-16). 


-- LIGHT ON. PCL. DECREASES. TONE . FREQUENCY... 


LIGHT ON. PC2 INCREASES TONE. FREQUENCY. 


DUAL OPERATIONAL AMPLIFIER 
I4S8 


TWO 741C OP-AMPS IN A 
SINGLE §8-PIN MINI-DIP TRY 
TO USE THIS CHIP FOR - 
CikcuiTs THAT REQuIRE Two 
OR . MORE 74I's. YoOu‘LL SAVE 
TIME, SPACE AND MONEY. 


PEAK DETECTOR PULSE GENERATOR Samad =a C 


.OO\mF. 5872 Hz |. 
OL mE. 60 He 1 | 
NO. aF 


Vout 


Cl STORES 
C\ THE PEAK 
\OOAF VOLTAGE 

= AT. Vin. 

wt RB occ, 

APPLICATIONS INCLUDE . USE AS or 10K... oe Dies 
ANALOG "Memory" THAT. STORES Re as OE ae 
PEAK AMPLITUDE oF A FLUCTUATING PULSES... ARE DC... AMPLITUDE... ’ 
VOLTAGE. - WHEN... CLS Ol aE 1S 5. VOLTS. ob 


FUNCTION GENERATOR — 


RS... 100K ; — (FREQUENCY =.) KR2 
RB. 100K, Bite PA Mia Mei Pagel ated tees : 


wil 2 
+49 .0022] 


= Square: +7.5v TRIANGLE: tev. 


=) 


PEAK DETECTOR 


TRACKS Vig 
AND STORES 
PEAK Vin IN 
Cl. 


DI 
IN G14 


Vin 


Z i ‘ : ae i 
rferwrnimneerorini eaasiceint mann Bes vnm mnesn: MMos dimen flees toesmnon ss cscsien 


REDUCE Cl C\ 
FOR FASTER luk a ~4-18V 
RESPONSE 

TO CHANGING Vin =. 


Stun i a Gen te 
oe porioNaL: bettas L 


Sone iee a Ei | | PROGRAMMABLE GAIN OP-AMP _ 
—— AUDLO MIXER caw . ee 


' SELECT 


GP RPy 


MAKE. 

SELECTED 
GAIN. INPUT 
Hy, OTHERS L. 


een 


ah ee 1 REERZ= R3= R43 10K Ving 

CONNECT. OUT PUTS...OF.. PREAMPLIFIERS.. 
i FO LN PUTS. I-32... OK. TO App MORE wk ~4-ISV 

——- CHANNELS... WORKS... WELL. WITH = 

TF LO BY. MICROPHONE... PREAMPLIFIERS. . 


i -\ Sara 


Pe alees Senet aie cece oe Se Scent eae Pere 


QUAD OPERATIONAL AMPLIFIER 
TLO84C = (IFET INPUT) 


HIGH IMPEDANCE Cio” OHMS) JUNCTION 
FET INPUTS. OUTPUT SHORT CIRCUIT 
PROTECTION. HIGH SLEW RATE (12 V/ 

SEC) PLUS LOW NOISE OPERATION. 
PERFORMANCE SIMILAR TO LF353N. 
NOTE THAT PIN CONNECTIONS ARE 
SAME AS LM324. 


MICROPHONE PREAMPLIFIER LOW-Z PREAMPLIFIER 


RZ (GAIN R2 100K 
IM__ CONTROL) 


USE Low 


TO MEDIUM USE Low 
IMPEDANCE IMPEDANCE 
DYNAMIC c3 (Low-2) 
MIKE IF MICROPHONE 
I — 
22 _ OK TO USE 
Cl ORS GAIN= Rr BX SPKR AS RY -4-18V RADIO SHACK 
FE IK MICROPHONE. 100K 273-1380 
ae CONNECT. DIRECTLY tl. a 
; > TO INPUTS (PooR = RED 
.NOTE SINGLE. POLARITN. POWER SUPPLY TO. FAIR). OR USE BLACK 
-CTAANKS To R3 AND RY) AND Ac TRANSFORMER (GOOD): 
. COUPLING. ft IN 
8 IU. SPKR 
. WHITE BLUE 
INFRARED VOICE COMMUNICATOR 
R2 ; R3 
100K +4V +9 1OOK—IM 
Ri 
\K Ri 
. 220K 
- DYNAMIC 
-MICRO PHONE RS2009 Ql 


TO 
wu -9V— PoweR 
. ae AMPLIFIER 
INFRARED . 
22 LED LSE. RADIO SHACK 276-1230 
7 : (276-142) PHOTOTRANSISTOR FOR Qi.. 
- POINT THE. LED AT Qi AND -ADJUST RY UNTIL MAXIMUM RANGE + HUNDREDS 
BEST VOICE QUALITY 15 OBTAINED. (RY. APPLIES OF FEET. AT NIGHT WITH 
PREBIAS TO LED.) Re LIMITS MAXIMUM LED LENSES AT Qt AND LED. 


CORRENT TO. A. SAFE .4O wA. PowER AMP: SEE LM38G. 


83 | 


QUAD OPERATIONAL AMPLIFIER 
LM324N 


OPERATES FROM SINGLE POLARITY 
POWER SUPPLY. MORE GAIN (100 48) 
BuT LESS BANDWIDTH Ct MHz WHEN 
GAIN IS 1) THAN THE LM3900 QUAD 
_.OP-~ AMP. NOTE UNUSUAL LOCATION 
. OF PoweR SuPPlLy PINS... CAUTION: 
SHORTING THE OUTPUTS DIRECTLY 
_..T0 V+ OR GND oR REVERSING THE. 
_ POWER SUPPLY MAY DAMAGE THIS CHIP. 


BANDPASS FILTER  _—s INFRARED TRANSMITTER > 


4% >> 


ae eee 
fe cana i 


BANDPASS ees : ae 


ISO FRE QUENCY: LED (27-142) |W 
lKH2 _ ee 
CAREEULLN Apsusr = USE DYNAMIC 
R3 FOR BEST voice MICROPHONE AT 
. QUALITY, FoR MORE INPUT, RECE\WeE | 
PULSE GENERATOR POWER REDUCE RS SIGNAL wiTH 
wee TO So... Bur oo PHOTOTRANSISTOR ss ‘ 
+4-Z30Vv NOT ALLOW MORE THAN PLUS OP-AMP,. _ 
30 mA THROUGH LED) 
DI-D2: eee en | 
OK TO ee: 
ELIMINATE, INTERFACE CIRCUITS | yea 
IF $0, 7 ste Ae a caloe 
_.. CONNECT 
_RATO Pin) | ~ 


OBSERVE a's 3 
-AND ELIMINATE POWER. RATING 


R3. ay 


TTL. 


NM Att Ya 7% 
LM324N X__ 


3.86 KHz TTL River 


CHANGE RY IN 

Ano/oR Cl __ ; - OUT 
TO VARY PULSE 

REPETION RATE. 


.. BUFFER Cour = In) _ LED DRiveR. = 
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~ QUAD OPERATI ONAL AMPLI FIER ei=seu 7 =. 
~LM3900N_ Oe Es ee Se es 


- _OPERATES FROM. “SINGLE. HAPOLARUEN oc loni on BO deen Po I nea ale eI ies 
_... POWER... SUPPLY. LESS GAIN (70 dB)... 
-.. BUT .WIDER. . BANDWIDTH (2S. MHz. AT. 
a. GAIN OF. 1). THAN. THE. LM324 QUAD . 
ome. OP -~AMP... NOTE... STANDARD... POWER 
uw . SUPPLY. PIN. LOCATIONS. CAUTION: 
now SHORTING... THE. QUTPUTS... DIRECTLY TO. Vt... 
. .OR. GROUND... OR. REVERSED. PoweR.. ...... et 
. CONNECTIONS. .MAY DAMAGE. THIS. CHIP. _._ NOTE: Do. (NOT. _SUBSTIT! : 
7 M3900. FOR. - OTHER. _OP- -AMPS. 


~_ASTABLE MULTIVIBRATOR — TOGGLE” FLIP-FLOP 


PULSE. .GENERATOR OR 22 2 
DUAL FLASHER (SHOWN)... 0... 


_..TO. TOGGLE: — MAKE: 


FUNCT ON. GENERATOR | 


RB. 
~~ B3K™ 


Cee ne #) 


: pe 


£ QUAD COMPARATOR. ay eRe ee se 
~~LM339 (276-1712) ek 


FOUR. INDEPENDENT. VOLTAGE ComparATors _—s_—s“—=s=s=—sS“dC;” 
wie AL SINGLE: PACKAGE. NOTE THAT ._—s—sdsia‘(arit;--— Zara Re NR OF 
AL SINGLE POLARITY. POWER. SUPPLY. | ess een | 
IS REQUIRED. (MOST CompaRgAToRS ARE .-—s_—swd{ «dT sis ; 

DESIGNED PRIMARILY: FoR DUAL SuPpry = 
OPERATION.) NOTE UNUSUAL LOCATION OF THE 
i. QUPPLY PINS, _ COMPARATORS. MAY .OSCILLATE 

2 IE. OuTeuT. LEAD. JS, Too. CLOSE TO INPUT LEADS. 

GROUND Att PINS OF. UNUSED. COMPARATORS. 


HEI INVERTING COMPARATOR INVERTING. COMPARATOR - 


= _Rie RQ ite, eee t2- 3. 
_ DETERMINE... Jutietsaeese e Lupur. een Gee / 
REFERENCE. coe - MOLTAGE..... 
Coon. MOLT AGE... isn, 2 Oe cee 
et aaccie: VAS. stows)... _ +REFERENCE 

scene nese pene pa coneeeetsbwees ov MOLTO GB. Sooo 


ote et ee ce, (ins) INVERTING. COMPARATOR. 

sateen BELOW. REFERENCE: VOLTAGE ics eee “WIT H ‘HY ST ER ESS. 

- -NON- INVERTING. COMPARATOR See. 
~WITH.. HYSTERESIS. see 


“+ INPUT. 
ee MOLTAGE 


ee ee _ ARE FERENCE ; 
= pees .MOLTAGE . 


|... NOTE: HYSTERESIS. PRovipen . 7. 
~~. Mo—.. BY) FEED BACK..RESISTOR. STOPS” 
nit naw manner grnntonn XSCILLATIOAS. 


CMOS. DRIVER” =s- STATE ‘OUTPUT i 


cae 15. WooK. 


sree 


QUAD COMPARATOR (continueo) 


LED BARGRAPH READOUT 


.R3 


K 


RY 


\K 


RS 


(K 


SQUAREWAVE OSCILLATOR 


LM3349 


WINDOW COMPARATOR 


+5-10 


THE LED GLOWS WHEN THE INPUT VOLTAGE 
iS WITHIN THE WINDOW DETERMINED BY 
RI-R3. THE WinPow 18 4-8 MiLLIVOLTS WIDE . 
WHEN RI= SOON, RZ=120ON AND RE=IM. IT 
EXTENDS FROM 1.5 —4.2 VOLTS WHEN RI AND R3= 
IS.00ON AND R22 2S 000 1. USE POTS. FOR 
RI-R3 FOR A FULLY ADJUSTABLE WINDOW... 


ADJUST RI. TO. ACHIEVE 


SENSITIVTY UP TO A PROGRAMMABLE LIGHT METER 


INPUT = FEW MILLivoLTS PER 


VOLTAGE LED. SEE POPULAR ELECTRONICS 


(SEPT. 1978, pp. 2-97). 


+4 


Cd S PHOTOCELL 
RADIO SHACK 276-116) 


ADJusT RI. AND R3 SO LED GLOowsS WHEN 
LIGHT AT PCI IS ABOVE OR BELOW. ANY 
. DESIRED. LEVEL. 


87. 


LED FLASHER /OSCILLATOR 


.  TRANSMITS 


LIGHT CONTROLLED TONE 


ae dow PHOTOCELL peas 
i A2Ie-Me) soe. SPKR 


88. 


3209 


FAST Rel? = ann._]8 Stow RC 
EASIEST TO USE IC IN THIS OuT Worm" NC 
NOTEBOOK. FLASHES LEDs OR . 
CAN .BE USED AS TONE SOURCE. Nc 3 7 Re 
WILL DRIVE SPEAKER DIRECTLY. A S| 
Witte FLASK A RED LED WHEN V+ GNo 4 9 Vt 
IS ONLY 1.3 VOLTS. _ PC UL SFT 
Top Ow 
ant AN +3V 
RED LED Of +15 To (AT~ 30mA) 
: PING 
RI-R2: 
SI: 
OPEN =Z2H2. OPTIONAL 
CLOSED=5.5 He FLASH 


RATE 
CONTROL. 


INFRARED TRANSMITTERS 


STEADY TR LEO IR LED 
I KHz.. (27-142) INGIY +1h.5y (276-142) INU +15 +1.5V 
TONE. TRANSMITS 

DISTINCTIVE 


+1.SV TONE 

FREQUENCY 
INCREASES 
, WITH. LIGHT. 


LED FLASHER /OSCILLATOR (continued) 
3904 | 


WHOOPER CHIRPER 


+1.5V 


SILICON 
1 Sovar RI ~ 3.3K (37 Hz) 
QM ~ ces R2- 1.0K (719 He) RY- 150 (2.88 KHz) 
SPKR R3- 330 (1-73 KHz) RS- 47 (6.54 KH) 


TTL CONTROLLED 3909 Somes a 


Ri 


H= FLASH LED Cl H= TONE + LED Glows 
L = INHIBIT 100uF L= INHIBIT 


DOT /BAR DISPLAY DRIVER 
LM3914N 


TO OuTPuT LEDs 


ONE OF THE MOST IMPORTANT IF THE LEDs FLICKER, CONNE 
CHIPS IN THIS NOTEBOOK. A CAPACITOR (0:05 mF To. | 
LIGHTS UP TO 10 LEDs 2.24F) FRomM LED ANODE LINE 
(BAR MODE) oR I-OF-10 LEDs TO PIN 2. 

COoT MODE) IN RESPONSE TO 

AN INPUT VOLTAGE. CHIP 
CONTAINS A VOLTAGE DIVIDER | -V +V Reo IN Ru REF REF MODE | 
AND [0 COMPARATORS THAT ovT ADT 


TURN ON IN SEQUENCE AS 
THE INPUT VOLTAGE RISES. 


HERE'S A SIMPLIFIED VERSION DOT/BAR DISPLAY 


OF THE CIRCUIT: 


RZ +3-18 
LED LEDs 
+V 
10 
Rut q 
8 
Rt Controls 7. 
LED CURRENT. 
CURRENT o 
THROUGH R\ 
Is 75 LED a 
CURRENT. SINCE 
CURRENT (1) 4 
THROUGH A j 
RESISTOR (R) 3 
IS VOLTAGE i 
Across R 20 
DIVIDED = BY : 
R, IK Gives i 
AN LEO 
CURRENT OF ODOT 
Rio 3.+3-18V 10 mA. 
a 
1N WHEN +V = +3-I@ VOLTS, THE READOUT 
RANGE {iS O13 —1-30 VOLTS. TO ) 
4 move CHANGE RANGE TO O1-1.0 VOLT 
REF REFERENCE (O.\ vortT PER LED), INSERT. A 5K 
out VOLTAGE POTENTIOMETER BETWEEN PINS. ©. 
REF SOURCE AND 7, CONNECT VOLTMETER 
Apyust (1.2 v) ACROSS PINS 5S AND & AND ADSTUST. 
R2 FoR 1 VOlT AT PIN S. THEN os 
; ABJUST IK POT UNTIL LED 10 GLOWS. _.. 
Rui AND Reo ARE THE ENDS OF REPEAT THIS PROCEDURE FoR 0.1 
THE OlIDER CHAIN. THE REFERENCE VOLT AT PIN S AND LED |. OK 
VOLTAGE oOvuTPLT (REF out) 15 12-h3 TO REPLACE THE (kK POT WITH A 
VOLTS. CONNECT PIN Y TO PIN It FOR FIXED RESISTOR OF THE PROPER 
DOT Move oR +V FOR BAR MODE. VALUE. : 


GO 


i ! 


Poe aris eres owt SMS bale ds Were ae Mee 


REQUIRED. 
CORRECT. 


READOUT 


“Tsi@e t E pebobu 
Bl oe a ee on DIRECTION... 


(ON. THIS... PAGE. 


TRE... CIRCUITS. 
a ARE ADARTED.. FROM... NATIONAL... 
SEMICONDUCTOR'S.. 14. LITERATURE, | 


THIS IS AN 
_ EXPERIMENTAL 
|_ SOLIB | STATE ree 3 
SCOPE THAT WILL 


INCOMING WAV 


_. ADD _oP-AMP TO | FOR MORE INFORM. 
INPUT FOR moRE | | 

Pees “SENSITIVITY. USE | J 

ae Rt To CALIBRATE. 


~ DOT/BAR DISPLAY. DRIVER 
_ LM3AI5N 


_TO ouTPuT LEDS 


Tockeahin “VERSION oF THE _ ae IF THE LEDs FLICKER, CONNECT 
__LM394.N. THE LM39/I4N USES. ] [A CAPACITOR (0.05 yi 2.2puF ) 
A. STRING OF JK RESISTORS Jf. .| FROM. LED ANODE LINE TO 
AS. A VOLTAGE DIVIDER. WITH 
LLINEARILY SCALED DIVISIONS. | 
THE VOLTAGE... DIVIDER _ RESISTORS = : 
_...OF THE  LM3915N ARE SCALED . 1. -=M +V Rio IN Rw REF REF MODE 
70 GIVE A_-3dB INTERVAL sit OvT ADS — 
FOR. EACH. OuTPUT.. THIS CHIP . 
AS IDEAL. FOR VISDALLY. MONI- SEE LM39I4N FOR EXPLANATION 
TORING | THE... AMPLITUDE... OF... : OF. PIN. FUNCTIONS. 
AUDIO. SIGNALS... 


0 TO -27 dB DOT/BAR DISPLAY 


+3-1aV002~C~<‘~:*s LED DISPLAY 
, * 
BAR. MODE 


"a 
> h 


O dB (FULLSCALE oR Fs) © POO CHHCOO 


-348 (707 Fs) 080000000 


Ble “-648 (.500 FS)  @e8eee00e000 — 
nae -94B (354 FS) e@e0e088 08000 

ew i ne ( 250 FS) _@e0e020e80000 © 
led] eas Ura) AP eee cones 
| 1 | -i948 (125 Fs)  @@88000000 
ee =2I dB (.0g@ FS) ®©@e0000000 
14 -2448 (062 Fs) ®®00000000 
<4 -27. dB. (.044 Fs)  @000000000 

* 


THE. INPUT... SIGNAL .. CAN... BE... CONNECTED 

. DIRECTLY... TO... PIN 5S... WITHOUT. -RECTIFICATION, 
LIMITING OR... AC. COUPLING. SEE THE 

oo MBN. FOR...MORE... IDEAS... AND... TIPS. 


43. 


LED VU METER MODULE 
NSM3916 | 


INCLUDES LED BARGRAPH ODORIVER 

AND LEDs ON SAME SUBSTRATE. 
MAKE MODE PIN HIGH FOR BAR- 
‘GRAPH. MODE. LEAVE OPEN. FOR 

DoT MODE. SEE DATA — SUPPLIED 
WITH MODULE FOR MORE INFORMA-_ 
TION. ALSO, SEE LM39/49 AND LM391S. 


VU BAR GRAPH DISPLAY — 


ae 
10 uF 


+12 To IBV +S Rs 


“RI CONTROLS. 
CYCLE RATE. . |... 
RY CONTROLS 

RANGE. 


CHARGED VIA 


1=%3 4o4? 
(GRounod UNUSED 
INPUTS —. PINS 
7,9, 0, 4) 


aie | 


LED 10 
Leo 49 
“Wope” 


REFERENCE ADJUST _ 
REFERENCE OuT 


Ra 


LED! 


[oh pesp cole copes 


Veo 


TWO GATE. OSCILLATOR 
SWITCHES 4066 ON 
AND... OFF, C2 


AND. DISCHARGED 
BY R3 TO. GIVE 


mtn pees 


SIGNAL IN 
"oe 
V+ 


GROUND 


| ke cLock MODULE 
PCIM=16 1 


UNUSED PINS MUST GO. TO. |. 


NoTE: Adl 
OR Vss C YOuR CHorcée)! 


ape CLOCK MODULE. 
REQUIRES ONLY 1-5 yout 
CELL. AND ‘SWITCHES. . 
FOR COMPLETE INFORMATION 
SEE DATA SUPPLIED WITH 
(MODULE. ~Vpp MUST NOT 
—EXCEED 1-6 vocTs! 


ALS MOD LMP SET Mss Nop | _AL2 AQ. 


‘ALARM CLOCK 3 ane F aaRee 
PIEZO | 
ALERTER re ser oe. 
(273-064) 


ee I. PRESS. ALS TWICE ; PRES. 


CiRcults . “SET UNTIC HOUR ” APPEAL 
_ BELOW : 

-ALSO.. 2. PRESS As: “PRESS SET 

UNTIL MINUTES APPEAR. 
sv + 5. Press ALS.) | ft 
ALARM CLOCK RADIO Ee ae ee 

To +9 vouTs 
KEEP RADIO 


Si: Close To 


SWITCH ON. 
BYPASS ALARM 


INQIY TO RADIO Ft 
TO Al} CONNECTOR 
2N2222 att 
TO  Vg5 TO RADIO — SCR 7 
CONNECTOR (276 - 1062) in 


CLOCK CONTROLLED RELAY 


CURRENT DRAIN: F 
RELAY ON = 14.8 mA 
+9%y RELAY OFF* 1-84 


* oAUTION: USE 
CARE WHEN 
SwiTCHING 
LINE vVoLTAGE! 


CONTACT a PUSHBUTTON. 


ney OPEN (PRESS) To 
D [ } mee” RESET. MUST... 
TO All if @ lzsv WAIT FOR 15 
RELAY * SECOND. ALARM... 
TO Vss (275-004) CYCLE BEFORE. 


RESETTING. 


; or 2s ise HRA LENE 


THE FIRST AND STILL THE 
POPULAR IC TIMER _ 
OR AN ASTABLE | 

_.ON ONE. CHIP. 


INTERNAL 
REFERENCE 


CONTROL 
_FLIP- FLOP 


cel AND. 2. ARE... COMPARATORS. CIRCUIT 
oe ON BE MADE.  EROM._ INDIVIDUAL... PARTS 
ce AS. SHOWN ..6 BUT SSS. 1S..MUCH SIMPLER. 


[ag TRIGGER. 
INPUT 


Pram serncine Be = eas mtssive as mee ene a aml amen ln T= oe 
BL evreur OL 


— TRLIRICI 


a § SECOND OUTPUT _ 
_. PULSE. 


~ GROUND 


_ouTpur 3 


Reser A 


VALUES SHOWN GIVE — 


8 Vee 


TRIGGER 2 7. DISCHARGE 
6 THRESHOLD 


5S CONTROL 
VOLTAGE 


- BOUNC ELESS SWITCH 


45-15 Stud 


CLEAN O.) SECOND 
OvuTPUT PULSE. 


TIMER PLUS RELAY 


+4 


TRIGGER Ur 


* papio SHACK. .271S -O04 


SHOWN 
IN. FoR UP TO 


VALUES OF RI ANO cl 
WILL... Put. RELAY 
ABouT. Il SECONDS... 
KNOB. AND. PAPER. SCALE. TO 
HELP CALIBRATE CIRCUIT. USES. IN- 
CLUDE DARKROOM TIMING. CIRCUIT 
CAN BE TRIGGERED BY A. 
NEGATIVE PULSE OR. WITH A 
PUSHBUTTON SwiTcH ACROSS 
PINS | AND 2. 


PRESSING SI Gives |. 


USE POINTER... 


= TIMER Caiman 


LED TRANSMITTER 
ee afin LOY ORGAN eet “Ata Bvacagees is 

erent omaha’ — +4 too. Loup? Rs lon 
RL ADD 1005. 10K 

sch dint ss look _ RESISTOR, 

— (cowrrots 


FREQUENCY | 
_ RANGE) 


USE INFRARED | 
LED. FoR BEST. 
Y RESULTS. 


: <a CIRCUIT PULSES LED 
: OK CLF WITH 4S SEC LONG, 
OSpF 120 mA PULSES AT. 
7 A RATE OF 4.8KH2. 
7 PULSE GENERATOR es 
= TYPICAL. VALUES: acs sare aes 
; +5-15 : 
on Cl — oO.1o.. ME 


C2 -. 0,08. mF 
C3. — 0.0 pF. ” 
c4 70,008. pa. co RI 
65 20 OOl Ate. 5. h AM ce eee ee eee esc te eS 
WISE TO. SUPPLY... 
CLOCK... PULSES ow cn. 
tO. TTL. AND 
LS LOGIC 
‘CIRCUITS, RI. Rae 
CONTROLS. PULSE... 
_ REPETITION. RATE... 


| USB. ANY. RZ _ 
AVAILABLE. VALUES. AK. 
IF. THESE. ARE 


' 1 NOT. AVAILABLE. 


pee ee NOD ADDITIONAL... Peers ern eae ene aS hee 
_ STAGES -JF..DESIRED.. .... . Ree nee >| 
SWITCHES. ARE NORMALLY ik I eee ane ee a ee 

OPEN PUSHBUTTONS.. ~ 


—.... MISSING PULSE. DETECTOR | 


THIS. CiRCVIT.1S.. A. ONE-SHOT. THAT... 
IS. CONTINUALLY. |. RETRIGGERED . BY 
INCOMING. .. PULSES... A. MISSING ..OR 
-DELANED PULSE. THAT. ..PREVENTS.. 


|. MASSING PUE RI. 
: lOOK 


.. RETRIGGERING ..BEFORE A. TIMING detains 
_wOYCLE AS... COMPLETE... CAUSES. PIN..3...... 
SS To.. GO... LOW... UNTIL. A NEW. INPUT. 


PULSE... ARRIVES... RI... AND. ci 
CONTROL. RESPONSE. ..TIME. USE. ..1N 
“SECURITY .. ALARMS, CONTINUITY 
TESTERS, ETC. 


ff 


_ RADIO..SHACK 276-2025 


| TIMER Coontinueo) 
555 


 ULTRA-LONG TIME DELAY TOUCH SWITCH 


+9 $5-15 


RI CONTROLS 
PULSE RATE 


o TOUCH WIRE 
(TovcA AND 


FRom 55S. LED WILL 
THIS RATE 1S GLOw | Second) 
DIVIDED BY 
ae THE 4OI7's WORKS 8®EST 
RZ. To Give *10, INDOORS DUE 
AK X100 AND TO STRAY AC. 
ak X{000 DELAYS. FIELD. ELSE 
Cl WHERE TRY 
aa 1K TOUCHING 


PINS |. AND 2. 
ADDITIONAL . 
STAGES 


x 1000 


1 = RESET TYPICAL OUuTPLT: 5SS (in 3) 


2 = RUN 4017 (X10 out PUT) 
+9 CdS PHOTOCELL (RADIO SHACK +4 R3 S 
276-6) lOK 7 
Ri CdS PHOTOCELL 
4K CRADIO SHACK 
276-11) 
RU 
IK 
OS mF 
PRODUCES WARNING TONE WHEN LIGHT STRIKES SILENT WHEN LIGHT. STRIKES PHOTOCELL. 
PHOTOCELL. MAKES A GOOD OPEN DOOR REMOVE LIGHT AND TONE SOUNDS. FASTER. 
ALAQM FOR REFRIGERATOR OR FREEZER. RESPONSE THAN ADTACENT CIRCUIT. 


G8 


TIMER Ce ae) | 


NEON LAMP POWER SOURCE FREQUENCY DIVIDER 


+9 45-15 
GREEN INPUT FREQUENCY 
RI 
HVK - 
DIVIDED 
FREQUENCY 
R2 
IK WHITE } 
Tl: BN-IK 
+ (RADIO SHACK 273-1380) THE S5S FUNCTIONS 
Cl. Cl: Ol wF, 250V AS A ONE~SHOT ban 
“LaF Li: NEON LAMP tJ. THAT IS RETRIGGERED 
= BY THE INPUT WAVE. Sets 
= Works BEST WITH BETTER WAVES ARRIVING DURING. 
QUALITY NEON LAMPS. REDUCE THE TIMING CYCLE 
Ri SLIGATLY FoR MoRE ARE \GNORED.. 


OvTPLT VOLTAGE. 


| ONE-SHOT T RSTO 

TRIANGLE WAVE | wi Bs HONE BMS Nest: 
+5- bs) | R 

GENERATOR ——~— ranean 


PRESS. Ss) AND STEADY . OUTPUT. 


FREQUENCY... APPEARS. AT. PIN Bi 


RELEASE Si AND. OUTPUT FREQUENCY 


ADJUST. RI. TO. PROVIDE. UP TO CONTINUES UNTIL C2. IS 


10 KR2. QvuTPUT FREQUENCY _ DISCHARGED BY RH. INCREASE . 
THIS HIGH. PRODUCES. CLOSELY. C2 (OR RH) TO. INCREASE. LENGTH ......... 
SPACED TRIANGLE. WAVES. THE. tee OF THE. BURST. CHANGE FREQUENCY... 


' WAVES ARE SEPARATED. AT. . SLOWER. OF... TONE. BURST. VIA. R2. OR Ch. 
FREQUENCIES. CVOV—-V). . 


~ DUAL TIMER 
~ §56 | DISCHARGE _! 


THRESHOLD _2]_ 


CONTAINS TWO. INDEPEN DENT 


TIMERS ON A SINGLE CHIP. conrrot 3). a THRESHOLD | 
_BorH Timers ARE IDENTICAL VOLTAGE. | >TIMER 1 Tes 
. To tHE. S5S. ALL THE ~ Reset 4 eeetoe _ CONTROL 
APPLICATION CIRCUITS CAN TIMER 2.<.. VOLTAGE. 
_. ALSO BE BUILT WITH TWO SSS’'s. OUTPUT | alia RESET . 
_ THIS. PIS CROSS REFERENCE Will 
— SIMPLIFY SUBSTITUTING TWO TRiccer © OuTPuT 
..5SS's FoR. A 556 OR HALF Q 
A S556 FOR A 55S: GRound 2 TRIGGER 


556 (2) 


““function | 5551 5560) 


_..... GROUND ' 7 7 
1 .TRIGGER 2 b 8 
coe so OUTPUT 3 Ss q 
RESET yo 4 10 
CONTROL V s 2 n 

_. .. THRESHOLD 6 2 12 

__ DISCHARGE 7 13 

3 8 14 4 


Vee. 


I- Two. Tone... JUL LL... .-- 
2- STEADY. Tone - JULIANA... 
3- Tone Borst —ARMNAANR ain... 


555/556 SCR OUTPUT __ 


a rel Reser (poRmMaAlLy. .—- 
$s oe 2K on CLOSED). phat pa 
*# RADIO. SHACK 275-004 \/ SCR fo eee = 
Low TIMER LIS CONNECTED. AS. ASTABLE - To: Sss/sse Sane eee 
_ OSeLATOR. = TIMER 2.18 A _ONE- SHOT OUTPUT. LOAD. 


RELAY... DRIER. | FIRES. 2. ONCE. EACH. 


| (SMALL. MOTOR, LAMP, 
pove CNCLE.. 2 PULLS RELAY. IN FOR 3-S SECONDS. GND | ae: 


ETc.) 


DK. 


ee = 
LOSpF I-1004F| 
TRIGGER 
BOTH... TIMERS... ARE... IN... ONE-SHOT 

Oeste a) EUs saieepctnpents -MODE. GROUNDING .. THE. TRIGGER | 
HIS... CIRCUIT. (1S. AN .. OSCILLATOR 2. InPuT. INITIATES... THE... FIRST or ake 
BY. A. FREQUENCY TIMERS... CYCLE. TIME... THE SECOND. ee 


.- ADTUST RLAND.RY.. FOR. Timer’s. CYCLE. .BEGINS.... AFTER. THE... ee we 
UNUSUAL... SOUND...-EFFECTS.. ; First ES. COMPLE TB ee pee 


"PROGRAMMABLE d= STATE, TONE GENERATOR | 


LL...) Two- PANG. 4 

(He. | STEA DY wee 
L i 
H 


BURST 2 oe 


RS ad 
Verecn ene salutes 


5k 
R3 
100K 


HS +S~ is Ge) 


CHANGE iy ag 

AND. C4. -TO oe 
.. ALTER.  -THE ees 

OUTPUT... TONES. 


10h 


QUAD TIMER es 
_ S58 sd dodges oe OUTEUD.4 


We OUTPUT 


TIMING. 


Cee hoe es TIMING 
_.. CONTAINS FOUR INDEPENDENT _ ae = 
_.. MONOSTABLE TIMERS. EACH _  _TRAGGER | 
oe TIMER. IS SIMILAR TO. PART. 
ou. OF A SSS. TIMER.  ASTABLE — CONTROL 
OPERATION. POSSIBLE WITH ONE oe ee 
TIMER. «= Vee = tt 4S TO 8 VOLTS. — Mee. 
CONTROL AND RESET PINS _ Secinet, uti e. 
ARE. COMMON. ae TRIGGER . 


_ TRIGGER 
TIMING [O Timing. 
OUTPUT OvuTPUT 


BASIC TIMER 


< TRIGGER ee ees ie en 


Soe ees eee ae ae ee tt te riee 


= ree PROGRAMMABLE ~ SEQUEN cee ee 


> THEN. Lo 


OUTPUTS A,B, ¢, | ow, 
ONTROL DELAY _ 


~ RI-RY AND CI-¢c4 
RS 


. Cl 


RI Gonwtrocs 
Sc FREQUENCY 


Vet 
1. ...PUSH..TO 
START 


| simPLE OSCILLATOR FIXED DUTY CYCLE PULSER — 


me Vee ¢ 


RL CONTROLS PULSE RATE, 
RZ CONTROLS PULSE WIDTH. 
RBZRYE 1S ‘TO. 


VERY USEFUL. 
 eReuT! Pucse 
RATE AND. 
SULIL woota roracy. 

aa INDEPENDENT... 

OuT....._ SEE. BELOW. 

_ MORE. INFORMA’ 


Vee 
SEE ABOVE CIRCUIT, ADD THIS 
VOLTAGE DIVIDER TO. KEEP DUTY 
CYCLE CONSTANT WHEN RATE JS. 


CHANGED ~__ ee bet anaes 


DRE LEDY 220 Yee 


OK 
PIN PIN 
4 8 


LONG DURATION TIMER 


RS = RG=RI= 4.7K. 


= secect RICI, R2CZ, REC3 AND RYCH TO GIVE DESIRED DELAY PER 
STAGE. DELAY= R*C. TOTAL PELAY = SuM OF Alt STAGES. LED. TURNS 


OFF. AFTER TIME DELAY AND TURNS ON . AGAIN. 


it LOD. 


_. SUPPLY ~=—s- VOLTAGE _—s RANGE. 


TIMER 


7555 
| GRounD ! 8 Vee 2-1av) | 
CMOS VERSION OF THE TRIGGER 2 7 DISCHARGE 
“$588. VERY LOW POWER ee a 
CONSUMPTION. WIDER - ouTPuT 3 6 THRESHOLD _ 


_ LONGER TIMING CYCLES. RESET 4 CONTROL 
CAUTION: APPLY POWER TO VOLTAGE 
7158S BEFORE CONNECTING 
EXTERNAL CIRCUIT. 


FREQUENCY METER LIGHT PROBE FOR BLIND 


Vee 
Cas (VOLUME) 
PHOTO - 
Celt tee 
10k Bee 
SPKR 
(ZERO) ieee 
O-lmA 22K 
\) WME 
PF encigeate = INPUT MUST BE = 
SQUARE WAVE. envio SHACK  276-II6 
EVENT FAILURE ALARM 
Vee : x 
Ieci.= 401 
>t  —_| 
1047 -AUDIO of. 


AMP. 
01 aL 


ALARM TONE SOUNDS IF $i IS 
» gps NOT CLOSED WITHIN 5-30 SECONDS... 


PHASE-LOCKED Loop | veo Veo 
SbS Nc Ne NC NC Vt CR 


SOPHISTICATED. ANALOG SYSTEM THAT 
_ AUTOMATICALLY TRACKS A FLUCTUATING. 
“INPUT SIGNAL. VOLTAGE CONTROLLED 
OSCILLATOR (VCO) FREQUENCY 15 CONTROLLED 
BY OUTPUT VOLTAGE FROM PHASE 
COMPARATOR. THIS CAUSES vto. FREQUENCY 
TO _MOVE TOWARD INPUT SIGNAL. THE 


COMPARATOR VOLTAGE OuTPUT IS V- IN IN veo com lee OEMOD.. 
AmPulFIED AND AVAILABLE FOR OuT IN ovT out 
COMMUNICATIONS APPLICATIONS ... AS SHOWN i A 

BELOW. SEE RADIO SHACK DATA BOOK FOR ~ id 

MORE INFORMATION, 


PULSE-FRE QUENCY- MODULATED INFRARED COMMUNICATOR — 
< TRANSMITTER +f TRANSMITTER: RB 


CONTROLS . GAIN. R4 
CONTROLS CARRIER 
FREQUENCY. FOR 
INITIAL TESTS, REMOVE — 
MiG AND CONNECT 
TRANSISTOR RADIO 
PHONE OUTPUT TO 
RS VIA 4.7 ar AND 
GND. USE LOW oul 
VOLUME SETTING. RB - 
MUST BE 100K. | 
RECE\VER? RS 
CONTROLS GAIN. C2 


~ AND C3 GIVE veo. 

MIC: XTAL (270~09S) Ok. OPERATION: POINT LED AT CENTER FREQUENCY 

* crecTRET (270-092) BEST. Ql. APPLY POWER AND OF ~ 40.6 KHz. ie 
R3:TRY IM FOR MORE GA/N. ADJUST RY IN XMTR- UNTIL SHIELD Ql WITH TUBE 

. GOOD QUALITY SOUND HEARD To BLOCK EXTERNAL. 
RECEIVER “a FROM RCVR (~~ 3S-4S kHz). LIGHT. USE Low GAIN 


LENSES with GIVE RANGE OF CRS) WHEN ADTUSTING.. 
HUNDREDS OF FEET AT NIGHT. TRANSMITTER 


ACROSS 


KEEP PWR LEADS ON. BOTH UNITS. SHORT. USE O.|aF 
PWR CONNECTIONS CAT CHIPS) IF OSCILLATION OCCURS. HAVE FUN. 


ouTPpuT. } —. .. \8 oureur. 
CAPACITOR 4 . 
LOw. PASS. 


) . .. CAPACITOR 
JHEN . THE. INPUur | S INPUT. 


THE | LATTER +4.715-Vov 4 i 


THE VALVE 1 MICROFARADS OF THE Lo 


im J 2k-Z0kK. 367 CAN PASS CapaciroR ‘SHouo BE h / Fo were 
lead INPUT W RANGES BETWEEN 1300. (FoR uP To... 
‘eo _ NOTE: 14% Fo DETECTION. BANDWIDTH) TO 62,00 


(vp to 2% fo DETECTION (BANDWIDTH). 
: THE OvTPUT CAPACITOR. . SHovtD  HAvE : 
See _THIs | Cup's ABouoT TWICE THE. CAPACITANCE OF... 
INFORMATION. THE Low PASS FILTER CAPACITOR. 


BASIC TONE DETECTOR C/RCUIT 


THIS Revit 1s 
E HANDY... FoR. LEARNING... 
R3 TONE... DEcopéR 
LK BASICS... THE. 567... 
PORTION... CAN... BE. 
co AISED IN. MANY... 
\A | DIFFERENT ener 
(sBe..BELOW)... THE. 
PREDICTED. £5 ce La aes 
ht KHa... THE. TESTO! 
circuit. fo WAS L3 KH... 


1... SOURCE. lL F. 


RECE| VER. 


RB. 100K... 


= ’ or JO! 


- IMERARED: 


/ eo 


RANGE >... SEVERAL... INCHES... - 
~ USE LENSES. TO INCREASE. | 


(RADIO SMACK. oe 


_B.981. Ke. 
4 1SS5S_KHe. 
_s-yorr 


| Square. WAVE. ca 
awd (\KH2) _ ree 


Re. 1s. [ay 
LOAD... (Led, 
RELAY, vane 


1 Loeic ei od 1 Ropes geile 


FREQUENCY 2 er Dates 


“Apsust_ RI AND 
~RU.-TO. RESPOND - 

TO CLOSELY: SPACED - ion 
FREQUENCIES. LEDs 

| AND. 3 OE 
AR PRE QUENCY: 15: 
HIGH .OR LOW. 
LED 2 Will Glow 
af WAEN . THE INPUT 
| FREQUEN GN. |S tee 
|. CENTERED. ~~ Lj chlauast 


"TONE DECODER (contwucs) 
BSB eee 


®© 


_ TOUCH-TONE ~ DECODER | | 
a3 i SO RS ET 
_ ACTIVE OUTPUT= HO 


_ REPEAT 
THIS CIRCUIT 
BELOw. | 


TUNE eacn | 
567 VIA Ri. 


_IN: 50-200mv | 


o ‘12=KEY. PUSHBUTTON TONE MODULE eae 
.  CEX-4000 - 7 eas 
= 5 | 4 


* 


148] [948] [oe] | 
([ars.9) [13347] [99] | | 


GENERATES THE [2 STANDARD 
TELEPHONE TONE DIALING | FREQUENCY 
— PALRS. V+ SHOULD NOT EXCEED © 
—-NOLTS. _.. REQUIRES 3.88 MHz CRYSTAL. 
Ok TO USE. FROM |! TO I2 KEYS 
_....FOR REMOTE .. CONTROL. 
Seat ipouen-TeNe IS A. REGISTERED 
TRADEMARK OF AT#¢T. 


‘|. PORTABLE TOUCH-TON E® GENERATOR 


| (1) [3] | TONE ovT 


SK 
VOLUME 


SPKR 


. PORTABLE ® 
{Touch —Tone~} 
GENERATOR . 


TOUCH- TONE © | 
DECODER 


“1234567 890KH 


O09. 


|..ROCATION oF. [2 
POWER SUPPLY | - 


_ CAUTION: THIS 
_ BOTH... BIPOLAR A 
~-- THEREFORE CMOS | HANDLING. 
owe PRE CAUTIONS. MUST 
ot TO. AVOID PERMANENT 


~ FREQUENCY. 
OUT... 


_toWTRoLs: iaidace Ded 
FREQUENCY. oe 


aie <eee oe 7 
o- HOOK. So 


a BINARY IN fo 


SHIFT --KEYING.. US. 
to. SEND. 


~ VOLTAGE-TO-FREQUENCY (continued) 

~ FREQUENCY-TO-VOLTAGE | panies 

CONVERTER | | | 2 eee 
9400 


AUDIO FREQUENCY 
METER © 


IweuT ... FREQUENCY 9 MUST 
cross... 9. VOLT. WORKS. UP 
TO. 25 He. RZ IS. ZERO... 
_ ADTUST .FoR... METER. ADJUST 

RF TO. Give. MAKIMUM 

_. READING AT 2S KHz IN. |. 
FOR MORE STABILITY, CHANGE. 
_ RO TO. G-V. ZENER OIODE. . 


ANALOG DATA TRANSMISSION SYSTEM™ 
TRANSMITTER RECEIVER 


Rb 
‘270 


1M 
Qi 
* — 
ANALOG. ADAPTED FROM A. DESIGN™ 
= BY MICHAEL » PAIVA...OF 


a BIGNAL IN 
ae seat Sah 3404 TELEDYNE. P : 
“THE. SPKR -1S- OPTIONAL. BUT MAY — PROVE HELPFULL DURING INITIAL TESTING, USE AW 

~ANFRARED -LED (RADIO. SHACK 276142). @l CAN BE THE PHOTOTRANSISTOR S¥PPLIED WITH 

we TRE LED -.-oR- RADIO. SHACK ~276-130.. R7. IN. THE RECEIVER (5S ZERO ADITUVST. 


HI 


oS OSCILLATOR (VCO) | 
SOG 7 


| MERY — STABLE, 

_ TRIANGLE — AND 

_.. OUTPUTS. RL AND cl. 

CENTER FREQUENCY. __ 

AT PIN S VARIES 
IMPORTANT: OUTPUT WAVE Does _ 


SQUARE : 
CONTROL eal 
VOLTAGE 


Nor FAW TO ovorl AT 12.” ; 
VOLTS (PIN 8), FoR EXAMPLE, TRIANGLE _ 


_OurpeT. CYCLES | BETWEEN. +4 AND +6. 
“_. MOLTS.. SQUARE | OvuTPuT . _ 
_ BETWEEN +G- Anp +S _VOLTS. 


“FUNCT! ON GENERATOR 


-+9- “24 


"TWO-TONE WARBLER 


WBASY TO use) 
WAVE, seghea wee ce 


FREQUENCY, aN 
_CENTER | “FREQUENCY | = 


CYCLES Ey 


| Re contras = 
L-PREQUENEY) 0 


128 +9- ~24. nam ‘a 


Ct. 
J IRL : od 


|S. MODULATION. 
ANPUT. 


2 (vec INPUT vocTs) 
ee 
rere. 


-FSK GENERATOR * 


+4- “5 


--USE.. TO. TRANSMIT. BINAR 
~ DATA... OVER... TELEPHONE... 


ENABLE 4 : 
7 o oe 
- GROUND. 3}. 


aa as OuTPuT 

EXTERNAL Rives y 

STEERING | 
pace. 4 me Gooo | : 

Pucse_. _WIDTA. “MODULATOR. 

NOTE: USE. Veet. OR. ‘Mee 2. 


PULSE wiDTH MODULATOR : i 


_OUTPUT.= “as. Veet TO. “2s. $ Mee 


out 15 ae os | a | | Re 


i. ~3.0v. INS fd 78 sk 


MSB 

8 -BIT DATA. BUS—= Ff. 
Bus ENABLE og /{ a ee eats 
_ CWHEN.. Low). 


‘i THIS. PROTECT 
oo FOR. ADVANCED 
_.. EXPERIMENTERS. 


£02. = 744802. 


= 744800. 


© B-BIT DIGITAL-T0-ANALOG —conrevsinow 
_ CONVERTER DAC 801 “sf wf 3| ef ; 


l 


_. ..PROVIDES vERY FAST 8-BIT 

uw DIGITAL ~TO- ANALOG CONVERSION. 
WILL. ACCEPT. TTL LEVELS 

_.. AT INPUTS = BL TO BB. CAN 
_PRovine. = ouTPUT. USE 

TO. INTERFACE MICROCOMPUTER 

TO. ANALOG DEVICES. 


7 BI — MOST SIGNIFICANT. BIT. THRESHOLD 
B&B LEAST SIGNIFICANT. BIT. CONTROL 
& vt- 24.5 Tro 18 Vv. 
nee | 8-BIT DAC 
ee eee ee +100 
paiisig Bi! B2 B83 BY BS Be B7 Bs 
ae ae 7 Gee Gy SD OES trem Ow a; 10K 10K 
4.7K S [6 |7 [8 {9 fio fu fie 
rs a Out 
. DAC 801 
15 — 
Out 
2 
47K 3 Ie |i ] 
} Ol l 
=. \- V+ 


DAC 80! POWER SUPPLY 


TLi ova /28.2 vac ct (273-1512) 
(Ok..TO.USE. 273-1S0S FOR NON- 
PRECISION. APPLICATIONS.) 


% 
+lOV CADTUST 


is VIA RI) 


*onty 7.5V IS 


AVAILABLE IF TI 
1S 273~1SOS. 


+SVv 


RECTIFIER 


C276 — Gl) Common (+) 


LN SULATE 
CONNECTIONS! 
Ti 


| ge eit DIGITAL- -To- ANALOG 
CONVERTER | DAC SOL. | Continued) 


 256-STEP STAIR CASE GENERATOR 3 


Clock... = 
RATE... 

INCREASE TO 
SLow RATE | 


S12 CLOSE FoR... 
UNIPOLAR 
OUTPUT. oe cs 


AAS od 


4S oS 


1 
J 
det 


RUZ: FULL. SCALE 
. ADJUSTMENT 


DAC 801 TONE GENERATOR 


+5. 
+5 


220 a eee 
CHANGE OR OMIT 
ONE. OR: MORE. 

INPUTS. TO DAC. 80) - 
TO... MAKE UNIQUE. |... 
WAVEFORMS. 


BR 
SPKR 


RI AND ..CL. 
CONTROL TONE 
RANGE. aos: aoe: 
Nore.:.. F1IOV. REFERENCE: 
CAN. BE +5 ..TO. +10V 
EN NON— PRECISION 
ROLES. C€.9. TONE 
GENERATION). 


W5 


CAN BE USED AS A TEMPERATURE SENSOR, 


_ ere. 


BASIC THERMOMETERS BASIC. CURRENT ‘SOURCE 


~ “$3- 2ov 


‘TEMPERATURE SENSOR AND — 
ADJUSTABLE CURRENT SOURCE 
LM334 (276-1734) 


VERSATILE 3-LEAD COMPONENT THAT LOOKS 
MORE LIKE A TRANSISTOR THAN AN IC, 


CurRenT SouRCE FoR LEDs AND OTHER 
COMPONENTS OR CIRCUITS, VOLTAGE REFERENCE, 


- $5-20vV- — $S-20V 


+2- -20V 


MAXIMUM 


OuT Tser =. CURRENT 
CURRENT OuT =|O mA, 


INTO. PIN. 2. 


Rser 


10K OUTPUT VOLTAGE 
VARIES VIO MILLI- 
vouts /° KELVIN. 


~O677 a 
Rser. = “Ever AT. 28°. 


VOLTAGE REFERENCE | CALIBRATED LED 


+3-20V 


(MusT BE IV 
OR. MORE ABovE 


Hole AG Whee be 
OUTPUT.) 


1S |B A 


__ Pee MOR INR BBR | O.a- S.ov 
e -O0l WF AN ; 
ADJUST VOLTAGE 

OUT PUT | 


- CONSTANT. LEB 
OuTPuT FoR ANY. 

_ INPUT... BETWEEN: 220. 
3-20 VouTs. 


RAMP GENERATOR - LIGHT METER | 


+1.5-20V 


; Top FLATTENS 277 BULB. CLOSE. 
5 LELINPUT ~. FO. Pet .-GIVES.. 
PULSE RATE. 2.5. im A -OUTPUT. 
..TOO. SLOW. 


Bd PCI~ Cds. PHOTOCELL - 
~ RADIO: SHACK. £2116). 


SIGNAL. L. 
hilo 1N-: 


. SIGNAL... 


Baer aes! SHOWN. 49. 
od So VERY SENSITIVE 
cow hIGHT. WAVE 

wie RECEIVER,..OK..TO 
-- DSE~ OTHER. OP-. ae) Renee 6 
vo APS. FOR. . THE x 

_-TLosa. a 


—Q\= PHOTOTRANSISTOR 
» {RADIO SHACK 2767130) 


GAIN | 


INLY FOR Low aa sere 
LIFICATION. WILL + ANPUT . 
or _ AN B-OHM  . er ee 
CAIN. FIXED AT 20 ~ GND 
BE. INCREASED To 
ANY. VALUE. Bt) 200. 


tH-12Vo 0. 


OUT 


e ot age IER 


ERY 


5 oi 
SIGNAL 
In 


aya 


* 21 ComTRotS. INPUT. 'SIGMAL. LEVEL. SPKR 


y 


BASS BOOSTER “AUDIBLE ALARM - 7 


a +4-12 V Sern _ TONE 
qi) cues FREQ: 
2.1 KA, 
REDUCE 
C\.. To 
INCREASE 
FREQUENCY. 


JIN 


<j : 
CAUTION: . 
VERY Loup! 


coed 100.H2.=. 285 dB 
WPeae ote ty  akHet = I19dB 


“HIGH GAIN POWER AMPLIFIER 


USE “CARE; +9 GAIN= 20 (TO CHANGE... 
SPKR CAN SEE ABOVE)... 
BE Loud! . / 


~ineur 2 BYPASS fad 


7 ’ SPKR . sheath 


, ‘S=WATT. POWER ‘AMPLI FI ER. 
: M383 7 TDA2ZOO2 a 


ei. _ DISTORTION. Bo 
i Noo: MU st 


are 
COMPOUND. (276- 1372). 
TAB. BEFORE ATTACHING _ 


3 23 “ov ae 


WATT. AMPLI FI ER 


~a5#20V vo : 
OPERATION: _. 


LOQ0O~ 2000 mF USE HEAT. SINK. 
ti 


2. REDUCE... PoweR | SUPPL: 
PC eae ee Ee MOLTAGE....TO..6-9. VOLTS. 
pIs4 Ro spkR  . CAS IN Circuit BELOW). 
oe OR! IF. SEVERE DISTORTION. _. 
/ ast 2-8 speres... occurs. 
3. “RZ ey Sad ee ae IN. PARALLEL... 3. DON'T. APPLY. “EXCESSIVE 
470mF 2.22 | ae Sa cee oe INPUT... SIGNA Le 


ION RESISTORS IN PARALLEL. 


nies 


a DUAL 2-WATT AMPLIFIER 
~ LMI877/LM377 


_. HIGH. QUALITY, EASY TO USE POWER 
. AMPLIFIER... IDEAL FOR DO-IT-YOURSELF 
STEREO , P.A. SYSTEMS, INTERCOMS, ETC. 
_ AUTOMATIC. _. THERMAL SHUTOOWN — PROTECTS 
.. AGAINST | OVERHEATING. 70 dB. CHANNEL 
_ SEPARATION... MEANS VIRTUALLY No 


CROSSTALK. ONLY 3 .MicROVOLTS NOISE INPUT. ; 
HEATSINKING: UNNECESSARY IY MANY BIAS our LJ +iIN -IN 
APPLICATIONS SINCE AVERAGE POWER IS _..GND 

USUALLY WELL BELOW BRIEF PEAKS. IN ; 
ANY CASE, PINS 3,4,5, 10,11 AND {2 SHOULD NOTE: GND PINS. SHOULD 
BE CONNECTED TOGETHER. IF. LOAD EXCEEDS BE HEAT SUNK FOR 
DEVICE RATING, THERMAL . SHUTDOWN Wilt MAXIMUM. POWER. 
_wOCCUR.... AND WILL CAUSE. SEVERE. DISTORTION. 


- USE WEATSINK (uP TO 10 SQUARE INCHES OF 
COPPER FollL ON PC BOARD OR METAL FIN) 
FE THIS. occuRs, 


4-WATT AMPLIFIER 


STEREO AMPLIFIER 


1.8K 


PUBLIC ADDRESS SYSTEM 


1OK 1OOK L&K }OOK SI SPKR 

USE Low. } 

TO MEDIUM THIS CIRCUIT 
IMPEDANcE == WORKS WELL. 
(200 -GOOR) NOTE FEWER 
DYNAMIC PARTS IN 


MACROPHONE LM187? / LM377 
STAGE... THANKS 
TO SPLIT POWER 


SUPPLY. 


W9 


COMPLEX SOUND GENERATOR | eee 
2 SN76477N_ : NOTE: THE SN7G488 INCLUDES BUILT. 


; IN SPEAKER AMPLIFIER. THE SN76477 
few DOES NOT. 


INCORPORATES S.L.F, ENVELOPE SELECT |} 
(SUPER. Low. FREQUENCY 

OSCILLATOR), VCO Dove GRound 2 MIXER SELECT C 
CMOLTAGE CONTROLLED | | | 
OSCILLATOR), NOISE EXTERNAL NOISE CLock 3 26 MIXER SELECT A 
_GENERATOR. AND A 
. MIXER. THAT Allows NOISE Clock —Ww_. 4 
_. THE....OUT PUTS FROM 
ONE: OR MORE: OF. Noise FILTER AWM_35 
_. THE... ABove To BE 
COMBINED. CAN BE NoISE FILTER jy 6 
. OPERATED. TOGETHER 


28 ENVELOPE SELECT 2 


MIXER SELECT B 


| ONE-SHOT _~ 


ONE-SHOT = —4}— 


a _.WITH. .. APPROPRIATE. _ DECAY mn 7 MWCO. SELECT 
vanes [RESISTORS | AND. Eeieact 
= CAPACITORS... TO ATTACK /DECAY __j,__ 8 SUR Hp. 
PRODUCE. MANY KINDS, 


OF SOUNDS. CAN BE SYSTEM BNABLE 9 
CON TROLLED BY EXTERNAL 
LOGIC... SEE. DATA. ATTACK Wwn_. !0 
-SUPPLIED....WiTH. CHIP. FOR 


ORE INFO... AMPLITUDE wa__ 


SUR LM. 
PITCH CONTROL 
veo NA. 
VEO... tt 
EXTERNAL VCO 


FEEDBACK _Ann__ !2 


Aupio ouTPUT 
THIS. CHIP Is. BASY. +45 —I2V (4V BEST) a 
own TO.USE. TE YOu Folsow 
a-nosine DATA. SHEET. INSTRUCTIONS. 


Veeg 


_ PERCUSSION SYNTHESIZER 


Sl PRESS To ACTIVATE SOUND. 
_ AIK 


RS2009.. 


HOOK. 


“CONTROLS ... ADOS.... * USE 270K FREQUENCY. CONTROLS ee 

DECAY... EXPONENTIAL To. stow CONTROL. .... SOUND... 1O0— 
DECAY _ . yaw oe DRUM) . DURATION | 500........... 
nN Hf ea AWM ETL 


- (Volume). 4 


COMPLEX. SOUND GENERATOR Cconrinves) 
SN76477N 7 


NO\SE GENERATOR 


+49 


ye “NOISE, SELECT PIN 


SN76477N 


PRODUCES STEADY Hiss. MAKE SNARE DRUM 
BY CONNECTING PUSHBUTTON IN SERIES WITH 
SPEAKER, ADD S.L.F.. OosclLcAtroR TO MODULATE 
THE Hiss. CSELECT S.L.F. + NOISE BY CONNEC- 
TING PINS .25 AND 26 TO GND AND PIN 27 TO 
+VUV¥. ADD 1M. POT. FROM PIN 20 TO GND AND 
[uF CAPACITOR FROM PIN 21 To GND.) Sounds 
LIKE STEAM TRAIN OR PROPELLER AIRCRAFT 
DEPENDING ON. ADJUSTMENT OF IM POT. 


100-500, 
(Volume)... 


UNIVERSAL UP-DOWN TONE GENERATOR 


SI-—PUSH FOR 
TONE SEQUENCE 


RS2009 oe 


B-OHM fo. 
SPKR... 


CONTROLS . a x L. ore 
DECAY FREQUENCY FREQUENCY SOUND 
DURATION 


) PRESS... SI. AND RELEASE.TO. HEAR UNDULATING TONE 
THAT GRADUALLY DECAYS AND STOPS. CHANGE VCO 
AND S.L.R COMPONENTS FOR. MANN = DIFFERENT SounD EFFECTS 
RANGING FROM SIREN TO SCIENCE. FICTION MOVIE SOUNDS... FOR CONTINUOUS 
SOUND, OMIT COMPONENTS AT PINS 7,8,23,24 AND GROUND. PIN 9. 


COMPLEX SOUND GENERATOR 


SN76488N 


_ MODIFIED VERSION 
_ OF SNIGHDN. 
INCLUDES | BUILT-IN 
AMPLIFIER FOR 
DIRECT SPEAKER 
DRIVE. NOTE 

" TRAT SN 76488N 
AND $N7649772N — 
HAVE DIFFERENT 
PINOUTS. 


. MANY — DIFFERENT 
SOUNDS CAN BE 
CREATED. FOR 
BEST RESULLTS, 
STUDY CAREFULLY 
THE TECHNICAL 
DATA SUPPLIED 
WITH = CHIP, 


VERY EASY To 
DEVISE YOUR OWN 
UNIQUE SOUNDS ! 


NOTE: Sound  oureuT 
MAY CHANGE AS Vee 


GOES FROM t@ 70 tYYV, 


ONE-SHOT OUTPUT 
VCO OUTPUT 
NOISE CLOCK OUTPUT 
S.L.F.  outTPuT 
NOISE —~“WA— 
Noise —1t— 
DECAY ~W— 
DECAY —{(— 
INHIBIT 
AUDIO INPUT 
5-VOLTS OUT 
Vee (+ Fv) 
AUDIO OUT 


GROUND 


R2 CONTROLS DURATION OF EXPLOSION. 
RS ConTtTRoLS ALTITUDE. 


122 


28 ENVELOPE SELECT |! 


% S.L.F. SELECT 

2S MixéR 8 INPUT 
MIXER A INPUT 
MIXER @ INPUT 
ONE- SHOT —~™“— 
ONE -SHOoT —1¢— 
VCO SELECT 
$.L.F. Ee 


S.L.F, ~W— 


veo —t— 


IS EXTERNAL VCO 
CONTROL 


ENVELOPE SELECT 2 


RB. (OPTIONAL. VoL 
MOK EE 


DUAL ANALOG DELAY LINE. 


— CONTAINS TWO 


SAD-1 O24A 


SERIAL. ANALOG 
(ALSO CALLED 


DELAY 
ANALOG 


(SAD) 4INES 
SHIFT REGISTERS). 


OK TO DSE EACH SIZ STAGE SAD 


#10 -15 lA 


_ ADJUST. RI (input BIAS) 
‘AUDIO 


SEPARATELY OR 


_ ACHIEVED. A 2-PHASE CLOCK 
TO DRIVE INPUTS FI 
a DATA 
_ ALTERNATING 
__.. APPEAR 
PASSING THROUGH ALL 5i2 

Cownnecr Ves 

OPTIMUM, 


a, USE 
_.. ADTUSTMENTS 
ON THIS 
REQUIREMENTS 
CIRCVIT 15 


ANALOG 
V2 SEconD CAN BE 
(S REQUIRED 
AND $2. [INPUT 
RIDES THROUGH THE SAD ON 
CLOCK PULSES AND 
TWo OUTPUTS AFTER 
STAGES. 

TO Voo (PINT) OR, FOR 
RESULTS, TO 1 VoLT BELOW 
Vop. THIS CHIP CAN BE TRICKY TO 
SINCE SEVERAL EXTERNAL 

ARE REQUIRED. CIRCUITS 
EXPLAIN OPERATING 
WHILE A COMPLETE 
SHOWN ON FACING PAGE. 


IN. SERIES. 


DELAYS oF UP To 


AT THE © 


PAGE 


SAD IN/OUT CONTROLS 


2A R3 
2K 


RZ 


OUT 


OUT PUT 
BALANCE 


1O AF 


tf IN 


INPUT. BIAS 


FOR  oPTIMUM 


wad OUT PUT. OUTPUTS APPEAR LIKE 
. THIS ON A SCOPE: 

uA i 

Be ra = 


.. SUMMED .ouTPUTS. (A+A’): 


pe SET SCOPE TO ‘VISUALIZE 


ST CLOCK «GLITCHES 


INPLT SIGNAL 
~ (COMPRESSING | (Clock RATE): 


ones 


INDEPENDENT 5/2 STAGE | 


SERIAL OPERATI ON 


CAUTION: THIS NMoS ais i ee 


VULNERABLE TO DAMAGE FROM 
STATIC DISCHARGE! FOLLOW” 
CMOS HANDLING PROCEDURES. © 


RI. ConTROLS BIAS To SECTION Be 
NOTE THAT ONLY. ONE OUTPUT OF A 
13 CONNECTED TO INPUT OF 8B. 


OUTPUT SU MMER 


OP-AMP CAN BE USED, BUT __ 


ANY quae i 
Low NOISE FET INPUT TYPes ARE Geli 
BEST. 


DUAL ANALOG DELAY LINE (continveo) 
“ SAD=1024A "0 


ADJUSTABLE FLANGER OR PHASER 


AUDIO o-1* 
Me io : se se 
went aes R3 ‘ RZ 2-PHASE CLOCK - HELPS TO i 
“lomF 1k IM rol aa Peso CONNECT a 
looeF—.001l4F tA FREQUENCY 
5 8 12 pl COUNTER HERE. 
ee: [|e | oP jou) TO MONITOR 
2 3% Nase 18 10 NA CLOCK FREQUENCY. | 


HELPS TO CONNECT ___ 
SCOPE HERE. 
& 


Ri 

10K 
.. EASIER. TO L 
on SET... BIAS R12. 

- (RIB,.R7) BY 1OK 

f won oom CONNECTING cg 
ee SCOPE. TO. PIN. 2 O04 
fon oS. OF SAD THEN : 4 Md 
pon ROS CENTER 
to TAR. START. ass Na 1OMF 10K 
bea WITH. LOW... Ri ; 
ooo LEVEL AudIO IN. 4.7K 5 jacd s *c7-ce: f 

sasiescueonte SoK USE .OlaF FOR . 

A ae ; eee Low @ RATES. 

. ADTUST. CIRCUIT. FOR... DESIRED 9 EFFECT 
von eBY CONNECTING. .. TRANSISTOR: RADIO TO 7 

[io AUDIO. INPUT. TONE RADIO TO A TALK REVERBERATOR 
oo SHOW FOR. BEST. RESULTS. R13, AND R7 o des 
~i CONTROL... BIAS TO. SECTIONS A. AND. BOF TA(- 

THE... SAD. RF. BALANCES... THE...SAD. OUT- ; 

PUTS. RZ CONTROLS. THE CLOCK. RATE. . TO PIN 2 1OmF 
ARID AS THE. MAIN. BALANCE CONTROL. OR PIN 3 1M 
oAT..CONTROLS THE RELATIVE. AMPLITUDES OF TLOB4 (TRY BOTH).  ~ 
- OR. TRE. ORIGINAL. AND... DELAYED... SIGNAL ; 

APPLIED... TO. THE .MIXER.. ConNnECcT THE ADD THIS FEEDBACK = CIRCUIT. FOR 
OUTPUT TOA POWER. AMPLIFIER. You Must UNUSUAL REVERBERATION . EFFECTS. 
om ADILVST. BIAS. CONTROLS. PROPERLY FoR. BEST Stow CLOCK FREQUENCIES. GIVE 
~-RESULTS.:...SET. .R2.. FOR LOW: FREQUENCIES MOST STRIKING REVERBERATIONS.. 
-(3°BKH2) FOR. SINGLE ECHO. USE HIGHER. TRY. 5-20 KH2. FASTER CLOcK. C20-. 

CLOCK. FREQUENCIES (20-100 KHz) FOR HOLLOW, JOo KHz) AND. CAREFUL ADJUSTMENT 

-SWASHY SOUNDS. NOTE: THIS. CIRCUIT 15 NOT GIVES ROBOT-LIKE .SOUND USED INS 
FOR... BEGINNERS. : SOME. SCIENCE - FICTION MOVIES. 


25 


_ NH ENABLE. 


 OPTOCOUPLERS 


TIL Il - PHOTOTRANSISTOR © 
119 — PHOTODARLINGTON 


TIL 


INFRARED. LED TURNS ON 
_ PHOTOTRANSISTOR WHEN LED 
‘IS FORWARD BIASED. USE 
TO REDUCE ELECTRICAL NOISE 
_ AND SHOCK BAZARD. IDEAL 
FoR, 
-M(CROCOMPUTER 


BUS LINES. 


TILIN /TILIG = TEST CIRCUIT 


Vee! 


THIS 
TTL 


CALCULATOR /COMPUTER INTER FACING 


KEYBOARD. INPUT 


_H® CLose. 
LS Open 


: _. TO KEY CoNnTACTS: - 
_ = DISABLE (REVERSE IF NECESSARY) 

EMPORTANT: THESE ciReuiTSs 
MAY VOID) YOUR CALCULATOR’S 

. MLARRANTY. ZI HAVE USED BOTH 
WITH. A. Low @oSt CALCULATOR 
WITH. LED READOUT. SEE 

.. POPULAR ELECTRONICS , Dec 1979. 
_CPp. 85-87) FoR DETAILS. os 
ALWAYS . FOLLOW MOS. HANDLING 
PROCEDURES WHEN WORKING 
WITH CALCULATORS | IF NOT, 
You MAY DAMAGE THE UNIT’s 


PROCESSING CHIP, 


“pg 


ISOLATING AND INTERFACING 


degkes 


TO BLACK 
BATTERY BATTERY 
Clip LEAD = CLIP LEAD 


TO OPERATE: 


CiRCvIT 
INTERFACING, 


_ SHows 


| CONTACTS | 
SET RI TO GWE 10 Hz oes tata 
FREQUENCY. oa . NOTE: |. 
. THIS) SHows. 
-enter FF) CMOS | 
INTERFACE 


- READ TIME To TENTH SECOND FROM __ 
_ DIS PLAY. 


A K we 


TIL WG 


Tie JN 


USE TIL 19 WHEN 
SIGNAL IS SMALL. 


IN PUT 


TIL NF 1S SLoweR 


Vee2 
BUT MORE SENSITIVE. 


Nee\ = Vee = SV 
1,2= V3 7404 


TIL «GIVES 


SKY. 
\SOLATION. 


To RED 


PRESS SI FOR TIMING PERIOD. 


' [00 mA. 


| @PTOCOUPLERS — 
| MOC3010~SCR” 


__ INFRARED 


S¢CS11C3 -TRIAC 


‘LED SWITCHES 
TRIAC CMOC30I0) oR SCR 
(S¢$ 11C3). MOC 3010 WILL 
SwiTCH 120 volts AC AT 
SCS Ipe3 wile 


CALCULATOR OUTPUT PORTS | 


“SwittTcH 200 VOLTS DC AT 
300 mA. 
SCR (BDC) PORT 
V+ 
h RESET 
SEE CNORMALLY 
BELow CLOSED) 


SCSIIC3 ae 


CONNECT PINS | AND 2 TO DECIMAL 


POINT 


CALCULATOR 


~ MORE 


OR. COMPUTER. 


OF LOWEST ORDER READOUT 
DIGIT, BE SURE TO OBSERVE 
POLARITY. USE ONLY WITH 
HAVING LED READOUT, 
TYPICAL OPERATION: KEY IN 
NUMBER |. WHICH. PLACES DECIMAL 
ANYWHERE BUT. FINAL DIGIT. THEN 
Press © 0) EC) Bl. Numeer 

IN DISPLAY WILK BE DECREMENTED 
EACH TiMe [) 1S. PRESSED. WHEN 
COUNT REACHES O, DECIMAL 
MOVES. TO LAST .DIGIT AND 
ACTUATES OUTPUT PORT. FOR 
INFORMATION SEE POPULAR 
ELECTRONICS | DEC. 1979 (PP. 86-87). 
SOME. CALCULATORS = WILL REQUIRE 


DIFFERENT KEYSTROKE SEQUENCE. 
IMPORTANT: THESE CIRCUITS 
MAY VOID THE WARRANTY . OF 


Your CALCULATOR . OR 
FOLLOW MOS 
TO. Avoid 


COMPUTER. 

HANDLING PROCEDURES 
DAMAGING CALCULATOR 
COMPUTER PORTS 
DESIGNED To. INTERFACE WITH 

TTL OR LS. Bus LUNES. 


ni ee 
AK NC 
‘MOC 3010 


“SEE RADIO SHACK’S __ 
"SEMICONDUCTOR REFERENCE GUIDE 
FOR MORE INFORMATION. _ 


TRIAC (AC) PORT 


AC 
VOLTAGE 


MOC 3010 


THE LOAD FOR ALL. THESE CIRCUITS 


MAY BE LAMP, MOTOR OR’ OTHER. _ 
DEVICE WHICH DOES NOT  EXCEED | 


RATING OF OPTOCOUPLER. 


COMPUTER OUTPUT PORTS: 


5 AC) 
. VOLTAGE... 


MOC 3010 — AC PORT... 


few f 1.00285 voeT IN- 
— AoTUST 2 IK | GivES) FULL | 
wef ne DAS ci gg pine OUTPUT OF 48... ook 
ai REDUCE RIOR | 
: _R2 TO REOU cE 
_ SENSITIVITY. 


sk. Ly 
_... @NWe 2 
is ia danloela i oa 
a MOL 5010 | 


_ TTL INTERFACING. 


NA - ISOLATOR > 


